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M - N 



4 



3 



7 JA- 



4 <jUV» o^j -4 - 5 .3LSL- SjLib 5 J*** j* u->] <1 ^ 2 



5 




: JUSttb 



7 



+ 



7 J*^ 

^usi ioi »0 j* 9 Ji J-s- »1 ^ fJj 



2 



9 



7 



+ 



7 



3 







4*ijJI ^ 




t^&JI j ^ij J] J£ <-ilSI < 101 1011 l's complement J*£-o Jj^l 



W 



.0100100 ja J£ 

1 4lc&A Jfr J*-a^l 1 101 1011 fSjB f-ala 



0100100 



1 + 



0100101 



(jaSLt! ^ (jjl-ojll (j^a (ilLUu 1 ^Sj (Jjl j^jja^ jA Lo£ ^^JjujI 6(J^-wii S jL*_J jl 

•2's complement ^5 j!l ^ala ^^Ic. J j^-^l f^jVl 



onoioiooo fijii^in-t jn. 



:J*LaII 01001011000 j*> 



111 (ffld 



1001010111 



+ 



1001011000 



JUS* I flJbtlwb ^kJl 

^jjikjyu u >j <jL£Vb (loioioo) & (ioooioo) c >i 



. Ts complement 



M = 1010100 
N = 1000100 



1 

Hir imHTHflMl PUfl Ittttlf I-I--I-F-I-I IUHflWtt IM I HHtf l ffl PHflHrffHIffHI 1 1 llll 1 1 1 I I 1 1 I II I III I I I -PTf -Pll'l THtPT 1-H I -I * ■ + 1 IIIIH|tlin HHIttiJi^i t l I I tttii iHPtlijiitliitilrttniitLii mil i nn^i )| aH iu ii^f HtlPf 1 llf tit f Hltf IM Itlll 1 1 If I T1J LJJ !■! J I . f 



84 AAUi 



68 
16 



111 



1010100 

+ 

0111011 

^bl tii^yu r >U iitii fcA i 00011 1 1 




0001111 + 

1^ 

0010000 



ujxj u >aj i r usyu (ioioioo) ^SjS <> (1000100) c >i 



.2's complement AjJjiaJVU 



M = 1010100 
N = 1000100 



11111 
1010100 

+ 

N 0111100 
sjcIS) ILL *jU7I > '1 c^Ajj ooioooo 



r usyi (1 0000) ^Ifiill 2bUy I 



e U3Vlj JU£Vb (1000100) <> (1010100) fM £jU :fr "" > ^ 



M = 1000100 
N = 1010100 



4yjJI ^ 



itlftartlmflitmHmiHiiiMhMH 



68 

84- 

-16 



N 




1 000 1 00 



UK I jj 1 1 JLL jj 0101011 

* ' J ' 1101111 



— h-T^Tf-n IT mitni lllllll lllll ll ■ | I I | | | P b I I I 1 HH IIIIJJJI HMlvt* 



- '**^* + + 1 *-f W I I i I I I'tWiJ+TJ+H+HT 



11 

1 000 1 00 



+ 



N 



0101100 



£^ajj £JU1! <^u*aj * 1 ^iiu 1 1 1 0000 



0010000 J-U 

-loooo y*y* 



: j>Utfb -Lsia 



(-16) 10 =-0010000 ^Ul 
(-10000) Ju5l«jfl ^uvi 



, jlL^al Sjjj^ ^3 CLlLa^UJl j L_ij^pJ!j 



rv 



4fatjJI £i 



7 / 



BCD S jjlutM 

. JjVl cAsli ^jVl JjS £j3 apad 2 • 



7 


6 


5 


4 


3 


21 1 


III II 





jiiy <j] l*' 0-0 j (jjliUJI ^jS jjS3 J .L >Sjj .BCD 

r^Ull Jj^il ILL 



6 



5 ilill 



^jVl tjuji\ CAjUJI ^ S >i» £ ^ 











94 







9-8-7-6-5-4-3-2-1 



1 



1 



1 



A 



ABCDEFGHI 9-1 







JKLMNOPQR 9-1 








1 



S 



STUVWXYZ 9-2 









> 


1 1 


10 



Y&bj c0100 — j D fcOOl 1 — j C t0010 — ? B tOOOl — ? Jloj A 





4*ajJI |Md ^ 




AiU 








1 


11 



AjuUII AjUJI 



1 ^lic (jlklj (^jl AaUjuJ! CltiUJ AlU. j]l jjSj dusO J 1 <j*M Jtt.b 

•Odd Parity Aj jjkiVLi 



a Jul*, jli us, <x+\j* ^ Jx± tiXljj U^ljI l^jaia T <-i ^aJ! aIU .J iillj^j 



Igjic- (3HaJj AjIa^II J^C- (jj^J t* | Ajuluili AjLiJI <aj3 JLJAau (j&A<JI j 

•Even Parity AjJjlaJVlj 



ASCII ^&l>^il il ii ill i iill OjfciJI 

Capital S ui jjaJ <j£ ^jsj ^ ^L^aij j&l [^\ V] BCD © >i A^y ^ j 
jjU J j £1 j «(: t- if «< J la a^U. CjU!1& I^js j Small 



4 a. 



jil aLI£ 3 >i ^ (F12-...F3 - F2-F1) Ju u^LJI ^pli* A^jl ^ Ju-aUJI 



8 


7 


6 


; 5 


4 


3 


2 


! 1 















^ AjM JijVl AxJjVl CoUUJl 













000 
001 


Hi 




010 






Oil 


■9-0 


F-l <> L_a ja. 1 5 


100 


SjjuS <-ijja. A-Q 


A - <> j^jfr ja. 1 1 


101 




F-l <> ffric uija. 15 


110 




A-0 t> ^jc- jixj ei^p. 1 1 


111 


o J^fli J2w p - Z 



1 ^(100) 2 j£JI £ja Juu 4 c42 = B c41 s-u£j A Uj^i 
Jj^. jksl .(110) 2 JjSfl 6 ^ 61 4^ a Ujjj .A ei^i Jj£ 

.ASCII 3 jii 



Decimal digit 


BCD 8421 


2421 


Excess-3 


84-2-1 





0000 


0000 


0011 


0000 


1 


0001 


0001 


0100 


0111 


2 


0010 


0010 


0101 


0110 


3 


0011 


0011 


0110 


0101 


4 


0100 


0100 


0111 


0100 


5 


0101 


1011 


1000 


1011 


6 


0110 


1100 


1001 


1010 


7 


0111 


1101 


1010 


1001 


8 


1000 


1110 


1011 


1000 


9 


1001 


1111 


1100 


1111 


Unused bit 


1010 


0101 


0000 


0001 


combinations 












1011 


0110 


0001 


0010 




1100 


0111 


0010 


0011 




1101 


1000 


1101 


1100 




1110 


1001 


1110 


1101 




1111 


1010 


1111 


1110 



jriljill ffefttf ^ 



i. 



BCD Sji— S ^ U£ (<jUJi ojj ^ A-lu V <±3j2) jjjj* j4& ^li ^ 













































8 


4 


2 


1 


8 


4 


2 


1 


•* 




















































1 






















1 


1 


2 








1 











1 


1 


3 


3 


















1 





2 




A 

u 


1 

1 


u 










<• 

1 





6 


5 





1 












1 


1 


7 


6 




















1 


5 


7 





1 

















4 


8 





















12 


9 











1 







1 


13 


10 











1 




1 


1 


15 


11 











1 




1 





14 


12 










1 





1 





10 


13 




1 












1 


1 


11 


14 











1 








1 


9 


15 




1 






1 











8 



.1 j&A 



jdljill jftfcfcdj £1 



.z si jJl 



.z 



.Lis 8 fcli ^ i^au ^ 8 ^jll J) 7 ^jJI t> JISBU 






"^'tMHWmiiHUHii ■ n ■■■ i n 1 1 mm mr TTrinrrr ■ ■ ■ ■ r i m inn iihti m r t t j ■ Tm t n r rn ■■■■■ ■■. mi t j*h 



i 
I 




10 <16 *8 * 




♦ ♦ 




O 6 t8 '2) (251), 

(16 <2 «io) (500) 

( 10 '* '2) (500), 

(16 '8 '2) (500), 



2) (2000) 4 
( 16il0 '8) (101111011) 2 



(16 *8 *2) 


(0-525) 10 


(10 416 c8) 


(0.0001 1) 2 


(10 c2 *16) 


(0.735) 8 


(8 '2 *io) 


(0.735X 6 


(16 ^8 <2) 


(0^35) 10 







(16*10 48) 50-72 
(16 dO *2 «8) CD + AB 

(1 0001 11) 2 + (101 1101) 2 
(JLSVU - ^UyU) (0 1 1 1 1) - (1 1 0000) 2 



.r 



if 



4ai>II fMvtt ^ 



******* ■ ■ ■■ ■ ■■ *■■!¥«■# 



* t 



t I 




4yjJI jiljtUI )f>uMi £t 



£1 



2 



JsLLJf Mitn ml 




:A-JLLff 



NOR tNAND 4*1*41 (ilUI^JI jtlAAtMlU jiljJJI J*i* 

AND *d\&A\ 

: ^\ j £ J^aj 0*IiJi ^ AND ijij^ . ^ 
^Jbjll ^ l^akj ^£ o 1 ^ J»b ^ j aJU ^ 1 l^S V^J *J^] 

.l^jliJ-J «j ^Ja Al\& M <j1 il g-AkLoJi 

j^j^u AND <^J^ <J£^ 

.L> tfkl lj] V] A^lli ^3 t>la U* jSfl >• A,B ^UL. 




• A.B = C cjj^I 



f — 



jil^l ^ £i 



.(A,B U^^l) oJJ^» 4iklo ^ VI Jia^ s C £>ll 



6. 



. B = 6 A = fj Lf \ *B u» j A o>j£*. 



• B = « A = l «(J 




v-aa Vj A -I ^ ^1 j - 2 ttLUI 



• B = 



1 <A = <<j (/ A -J V j B -J ^-ufi - 3 asLiA\ 



:aLLJ Jj^j jJjLull .o 





A 


8 


F 














1 





1 





2 


1 








3 


1 


1 


1 



a-iioji avu^vi l£ Jj^ju 

.<JL»> ^3 £ jaJl <ajS ^Ja jjj 4j| 



4 



^ 




— 



.M.bd-M+I-M-I-*" » ililJII^M 



AND 



F 



& 



A 



B 



* A - 
B - 




Y E 



* 1* 



:PLC3 V*^ 1 CjUaka-^l ^ aJjA\ >j .n 



LAD 



10. 



10. 1 



QO.D 

-c y 



:AND Jb g?j^ ^1 ^XclSloii ^ jUill JLill .V 
Oj&a £>-*j W ^» j l£ AND CjU jj £ *U£U g?j^ 

jjli ^jjallj ^jVl ^ jU AiLjaVlj 12 = 4x3 aUSzA UrfjLi ^ 

.4080/7408 V ls jU3ll fSjM j 14 cJl >Vl ^ 



V'CC 






LlJ Ld bJ LfJ L*J {*} UJ 

GND 



.R ^jliaiU J3a J^Jli i V = V c -IR ^J*- 3 V £>1 



4o^l & 



■ 4 hi "^i rm\ 




9 



5V 



a 



0- 



-™0 



R 




ILJi J jU5 >oB = <A=1 J B = l *A = ^ ^ 

. y = (^Mjj OP* ^ ^ c 
^ tf l f> J tf' A = B = 1 ^ 

.AND aj! jjII ^ J '1 — i lP^ 1 







{Mi £ 



Data CjULl> ^ik^H ji£ |j| 

j B = La* £ jij ^u5 I^Vj cData ja A o^j uA^l ^ u^jSal . 

• B = l 

• B = l ^ ^ US Data cAA±A\ J ^ • 




Data 




Data 



BA 

1 .Data = Data 



1 -> Data 




1 <-l U* 



* 

* (^al A.Ai il CjjIj Uut-Lcj ftjoitj -UU_iII $.IS 



O-^l Culc. U ! jji <ak ^kJ| Ja ^ Uux gjjlLj ^^uuili p l3jJ ^ 

J^-JJ! J__^ ^ » jttc j£] j A c UiJI JuUjII P \5jj cjSIcI 



>f*yi ,»***a a* 

,„ t ..i.m-r- ■- ■ - r ' i ^ **- ■'"^f """">""- «... < '""* *™~ ** 




:(aLU*» - (ja J^i - JjP^) AND y jj . n 



ABC 




1 
2 
3 
4 
5 
6 
7 








1 
1 
1 
1 






1 
1 




1 
1 





1 



1 



1 



1 



AND 








1 



.w 



r 



1 o& U 1 1*1^5 SjU 



OR MjdJI 




:u*kJ £di OR ^jjII A 



( 




^ lUj J i ^^ii^s-j ^jii ^ u^is 

- W> Sjib :j^uj OR J jill ^j^l Jjloill .Y 




f|4|4riiil»IHHIHfMl**l*4^^4t**'* 



B 




Y 



:A+B = C ^^^Sj^^j^^y ^ - r 



1 = + 1 



1 + 1 = 1 



1 = 1 + 




= + ^ V = ^ V + V • 





— * ajo j±>uj g-ljill u*j^ dj* U -1 AikUl 



.B = cA = J ^ 'A,B 
.B = *A = 1 J if\ 6 B— S AiL^I 



.B = l <A = J ^ aSIuJI 



B = l <A=1 J ^ «B — 1 ^-22 V j A -J ^-32 -4 Aikull 



or 



44Ai}JI jQ«Mhi gtf 



j! J^jJI ^j^c ^ qjS^j :UiLJI Jj^j Jjlcill .o 

.(3 JU^VI) 





B 


A 


OR 














1 





1 


1 


2 


1 





1 


3 


1 


1 


1 




A 



B 



A 



B 




t* 1 



a^'uio jfr 3 jUo :PLC dlkl^ nil <J OR >j .V 




QO.O 

-( )- 



^ 



:OR CjU jJI (j-a j^c C5 k 
• cKU oUjj 4025 *USUIj • 




£jjL jjIjI jj ^ 4072 ^ j ^Ll£UI j 




jjV ja — ^ V rt J J <R 



o U 1 



* J 



. V =IR = 0xR = 



F O 



O 





<J UJ^- U*-^ >»l J B = ^A = l J B-\ t A = aJU 



• IR = V 

ti£fc_JI ^ jaj J^l s^cl J^UJUj .1 y> OR <jIjjI1 *jUU 
L^U ^li. tali Ji^| j i J^lxoll jj IjJ <d 

i ^uUii oj^a i i^jj (0+0 = uV) o ^ui uiM o Jj^i ji-j-a <ji£ 

.(1 = 1+0 jV) 







B 
X 


A 

Data 




' 





0" 


, 


1 


i . 


1 





i 


1 


1 


i 



4^ gr-^ ^ « W*j*>J ^> Data CjUU Jl^ A J^^i J 

.B Ja.^ ^ l$**^»J 

B = l 5JU ^ Uiu t(/A U£ dAiUJ B = U aS\ Jj^JI ^ 



4*UjJI ***** Ji 





Data 



Data 



# t^ jL ^ 



+ Data = Data 
0+ A = A 



1 - 




31. U 



1<-1 




LLuiJl 



?5 .. 



Aiail j JjJaill JJdj JUxll L-Jjjj t*V^% \ <^-jl£ 



J?^ s-^ 6 f 



----- 'A-S- J .iV- 



::ir--- 

— x ; 



-.V-V--V; l^iitj.; 



• * ■ B 




fetfjJI ^Mi £ 





F=A+B+C 



A 


B 


c 


OR 




















1 







1 










1 


1 




1 










1 





1 




1 


1 







1 


1 


1 





_ . 



4ttjJI p+Qi 44 




NOT 4rfl£JI 



UUj J^jII SjLSJ ^rjaJi ojUj . 





1) y-jj^ J# j. li] :NOT AijJS ^j^l UA^I .X 

( »!-■- 0) — II likili ,cijt^ — SI ejjta jtji j iikaUJ 



o 



C = A d£-3ll .1" 





Jb^lj 4ji.J J u& (jj^ajl Ksul^JI (Jj^aj JiLftiill . 



01 




1 1 i iw-m 



10. 

-41- 






A 


F 

■ 







1 




1 





Y 






A 



:PLC 2UoUI djUak^l ^ JiL^I .V 

QO.O 

( ) 1 



■ * 



., 4069, 7404, 7406, 7405 : c£Ul£laB y; jUiil Jlill .A 



vcc 




SJ3LEL 










■ 




■ 




m wm 








•I LlJ 



:ytaii <> Aoic v ^ j^ji ^ J <off J^u 

V o =V c -I c R c =V c -0xR c =V c 



4*Ujll ^ 



1 




A 




Rl 



O F 



■o 



jS ^ajj iK c ji£ Jj5 ^ 



4iU 



_Si»la ^IjA (jj^J U^jfc 




V„=V„-I C R c =0 



o 



o 



.U3b Ji-all o-^t £>J1 J ^ 



A j^ui 



NAND 
:NAND UjJI .1 



.NOT —j Ac jjI* AND O-o CjjZZ <£j* <A 

NAND = A3 r^Lj 1 ' JA^I . Y 
NAND AND E > :<LLJI Jj^ JA^i .r 



A 


B 


AND 


NAND 











1 





1 





1 


1 








1 


1 


1 


1 






.AND 





A.B 



A.B=Y 




A 



B 



10. 




PLC<A^ CjLL^JI NAND >j .A 



10. 1 



QO.O 
-< J- 



. jib* cjU r :^ jUuM J^ii .1 




^ if 






A 


X 
B 


NAND 












1 









1 


1 






1 





1 






1 


1 


1 







X 



.(0) 



nr 



i 






Data 1 




o 



.NOT Ujj J^kj jjSi AND Sj3b £ > i^jjSNl <j£j3mr 



4»jJI jfefcdi ^ 



_ v 




o 



IlKI^q NAND 1 



r: ■ .1- 









*<-^"tni-»4lfiiM»lrr a ^if a #iMlfflMfnfKflt*HI 




(A.B.C)' 



jjI! ^ jJI JJaiJI . ^ © 





NOR <y|£jl 



U^JS jj 13! ji^ Zero aj-J j SjUl ^ :NOR 4j1 jJ . > 

.1 



A 
B 



A - B= Y 



Y >> 



B 




P~IHITlf IT" ■^■■■Pi lM ' V 







A + B= Y 



A 


X 


OR 


NOR 




B 















1 





1 


1 





1 





1 





1 


1 


1 






X 



J ^\ .X uj£j— £ j—iJI *B = X 4A = tij ijiij^ C* 3 ** *° 

.0->X 




Data' 



* 



III ■ I I I ■ I rta-k ■ ^ h*i 




> 



o 



NOT SjjIjj OR SjjIj J~» j t^jJiSWI JaUjII .V 




4<J 



O A 



:PLC^>jli.W 

QO.O 



{ } 



A + B Ju-jm X 



^^P^^^^^^^^H - ^^^^^ r ^^^^^B r ^^^^^ F ^^^^^^^^^^^^^^^^^^^W^ H^^^^v 



A 




F=(A+B) i ] 



^.jfl InU oil 




+ - * 



.7428 u^^aj LjUjj i :^jUu3l jLilMr 





XOR 



j3 cM! A)U j) ^UV! (^J* JaJl lil 1 £ • 



c^jll (feted ^ 



9 



1A 



A 
B 




LJ UJ bJ 



Lj__ie 1 « 



=1 




LI UJ Lil Ld 



:PLC >^3l t 



£>j d£Q3l c^j ^li! .1 











A 


B 


c 


XOR 




































1 


1 













1 





1 











1 


1 


1 







A 


B 


XOR 







1 














1 










1 





1 


1 


1 


1 








2 


1 





1 


1 


1 




1 


3 


1 


1 


o . 


1 


1 




1 



XOR 



= A@B 



2 4l jjllc^Vl 1 £>j 



= AB + AB = 2 JUaJ + 1 JU^I 



A 
B 



A 



B 



{> 



A 



B 




A.B*A.B=Y 





X= X )i 




X ^liSI j 1 



* + + * ill.liHIItflll 



.X= u^X u^oll ^1 M 







1 



A 




A 


X 
B 


XOR 














1 


1 


1 





1 


1 


1 






X 



X 















i- 


F=A'B+AB' 


■ • i 


1 i 


i 






— —4 




XNOR ^Ij-JI 



+\ ■ i ■ »mm^tHW**ifHii < ■ ■■■■ 



A 
B 




= Y 



A 
B 




= Y 



jJU^VI ^ 1 ^ jluu XOR £ >J J -W>U :XNOR ajI a!^1\ . r 



A B 



XNOR 





1 
1 




1 

1 



1 



1 



XNOR = B u!i(A=l) 1-j ^ &A 



.XNOR 



A =0 



A =1 



A 


B 


XNOR 








1 





1 





1 








1 


1 


1 



XNOR = B 



XNOR = B 



XNOR = AB + AB 



4wijJI 



^MWIh»lliitii| 



CM 




v . 4 _ J - a-' 




:<^OM ni l j PLC _j JA«3I .V 






F=A'B'+AB 





B 





X 



) 



vr 



4 



4mjJ| & 



i 



JUikill jjfetlU UiiImu'i ahUll ^ 




* 4 




OR iH^J f3j 
AND 4^ 






.NOT — j <4& ^ JSj 



F^A + BC + AC 





F=A+BC+(AC)1 



J- 



^ j^ij 1^ r ^ a,b,c oijaii. r ^ 




Buffer ^ U jj-la S jUYt 
•B,C {jjjjilall c_j jJal AND aII^j BC asJI <JA*j ^ .r 
^ ^1) f&ti <A,C v NAND AC ^ JA^j ^ .1 

cjV^U-^ 4jflhi^l S :T-T Jti* 
E = ABC + ACD + ADC 



F> = A + B + D 



|(a+c)(bdc) 



F : = ABC + ABC 



f 4 =(a+b+c)(c+d)+(a+b+c)(c+d) 




A* 



B' 



D' 




ill* 




F2 








F3 



4hAfijJI jriljAll 





*A 




1 ^__ail ji».VIj j ^Jl Ua^I oy^U J^- 8 J£ j^*^ r 

. D cD-C *C-B iB- A 



uj^aSI 4ib jLu F 2 ^ DC JL* ojj^ ^ S^xl j Dash ^iiM a-SLc dijlS \J 
Jj&a j ...tNOR aSIjUj (A + C) siltiS j NAND AJliU ^ lgj$n ^ Vji IX 

XNOR Afl^l J^l (J ^ jl*^ j .Y jjilo A *X j^il* BC jj&c-I tF 3 AJWl ^ 



XNOR=XY+XY 



XY+XY=ABC+ABC 



VV 



~<^ji) # 




*"""" , ' lk ' ' " H " H H1 H 1,1 '"til*"*"" ■i H * f , i , ttf HH J< |t||ll tllill^itnhiMLhi^iiv^fPiWM WmiltimtHtMHlj^iH^iltblt 






w * + 



* 1 4 





C + D O&j 'X — j A+B + C o-jft/jiid tF 4 *Ibl 

F 4 = X Y + X Y 
= X © Y 



4*yJI jtoMii 4)1 



VA 





B* 



D' 



.U^ullju Y Jl*j X J** 




A" 






T 1 h 



P > + 



4*MjJI >ll^l i^^fiki y* 




t libit I tal 



%l £J-I< 



4***+KW*i»»***»»»*»«««* i,,, * ,HJ ** ip * 



ajuii s^ias o^^^i '^j^ s 22 " 1 



4. 4 4 



4 * * * 



» « m * -t 
¥ 4 - i 



A k + i k ■ + . 1 f 



t, k F 1 




I- + 



F=ABC+ABC+AC 





*+■■¥■ "t^t»"*4»mfiliil mil 






8 






(A<B) 



(A > B ) 



(A *B) 



iilhill aU^JI 



Fj =AB+AC 
F 2 =ABC + ACB + BC 

F 3 = (a + B + c)(a + C + b)(B + C) 




i i-i-h i- 



6 
7 






<A,B,C Uaj r 








. J aLU! dj^il! C^jUJI ^ 






:7- 




^^^^ 


A B 


c 


AB 


AC 


F, 




F3 


F 2 A + B + C A + C + B B + C 























1 10 





1 











1 


1 


11 11 


1 

















1 


1 11 


1 


1 











1 





11 1 


1 





1 


1 


1 


1 





11 10 


1 


1 


1 





1 





1 


1 11 


1 1 








1 


1 








11 


1 1 


1 











1 


i 


11 11 



A = 1 (ji \ flfr 



JUicJ J£ l AB .aaJ ^ 
.C = 4 A - 1 (jU* (ji^bAjV 6,4 ^sl ^ AC ^ 

. Fj Alt^l {Ji^aaJ Ua]=lU jjJ^il * )j 



^yyQ^jJ) j^l^^JI jQ^^tt ^ 



,C = *A = 1 j tB = < A = l (jiau L. ^U) l aSjjLjj 

:F 2 a1iU-JI <J • 

• C = l *B = iA = ajS^jH JUi^VI f U 1 ^ :ABC JjS/l 

.4 JUi^t f U l ^Jaj : ABC <^&ll 
A^iCi3l£Ll C = l 4B = 1 diVU^V! f U l ^ :BC *J 

.3, 7 oV^VI La j 

LaIc J C = l 4B = *A = Utfc l ^jLy F 2 :^M£ J ji^j 

. C = l <B = 1 U^ic. j C = *B = <A = 1 

ABC AND Term . OR Term 

J aj j aj 

^JUjjjJa ail Cj\ P. mil 




1 



... _ CilljJ>rtJ lk- Lille. kA3k-oJl 

JlirTTerm Max Term 

ABC m A + B + C M 



ABC m, A + B+C M 



i 



010 ABC m 2 A + B + C M 2 

011 ABC m 3 A + B + C M 3 

ABC m 4 A + B + C M 4 











5 



6 



ABC m s A + B + C M 

ABC m & A + B + C M 

111 ABC m 7 A + B + C M 7 

Min Term CAjjju^I 

tC = U^Lti JiL-J jA 1 «1 ^Inwj * t ia. j£ 

6 B = *C = 1 lLuIS LaAia j 4 1 = 1 . 1 . 1 = A B C^o^A = 0tB = 



4 



Ai 




«HiHiiiH»irifH'm'i«H'rriHffff4>'f 



■ i pi ii iiiinimnniTii - pv-* 



.1 = 1.1.1 = A B C JaJI j& A = 

Max Term CiL; >45tll lj ju<b 

t C = U^i i Ci? «-aaJl -lita^l tO <-ulll ^^iaau du=u ^JjSj Aa. J£ 

*B = 1 *A = 1 Uiic j i0 = + + = A + B + C ^Jl u 1 * A = *B = 

.0=0+0+0= A+B+C ^Ji Al£ C = l 






A 


B 


c 


F3 


A + B + C 


A + C + B 


B + C 


F 3 
























1 


1 








1 


1 






1 





2 





1 





1 






1 





3 





1 


1 









1 


1 


4 


1 


















1 


5 


1 





1 


1 






1 





6 


1 


1 













1 


1 


7 


1 


1 


1 


1 


1 




1 






A=0 A B=0 A C=l JUlvl vl^ I z±i i A + B + C i 



A= 1 v-i C=0 #1 B=0 OWxl n.U +\A 1 ^ ) , a + C + B i 



B=l A C=l aIaI 1 ^ 

F 3 = nij + m 2 + m 5 + m 7 ^Ujll ^a»= / (1,2, 5,7) 
F 3 = M M 3 M 4 M 6 J^} m>» = 11(0,3,4,6) 



(B + C) 



jfl^Mi ji 




r|-k.| Ititilirkl'llbi'MHfl 111*11 HlAili + 1 ■ fi^jj^n T 




F 2 = AB + AC+ BC 
F 2 = iA+ B + CiiA+B 

F 3 = (A© Bi©C 
F„ = i A+ C'h B+ C i 




R = AB + AC + BC 



• A,B,C cA dSM <bU* 





A 


6 


C 


F, 


F 2 


F 3 


lA+B + Ci lA+Bl 


A + C 


B + C p 4 

















1 





1 1 








1 








1 


1 


1 


1 


1 1 


1 


1 1 


2 





1 











1 


1 





1 


3 





1 


1 





1 





1 1 


1 


1 1 


4 


1 








1 





1 


1 


1 





5 


1 





1 


1 








1 


1 


1 1 


6 


1 


1 





1 


1 





1 1 


1 


1 1 


7 


1 


1 


1 





1 


1 


1 1 


1 


1 1 
















1 1 












A, 5 Ua 




= 


* A = 1 Cj\ Ifcji JJiiau 








* * 



A"\ A 



.4, 6 Ua j * C = t A = 1 <jU J£j 
.i,5Uj t C = l iB = 1^ AjU J£j 

= M M 2 M 3 M 7 
= 11(0,2,3,7) 



£fl 



An 



F, =m,+m 4 + m5+m 6 
= Y(1,4,5,6) 



JjJaJ J, F 2 W 

(A+B+C) JjVl *J ^ l^j jLOj ^ JS f Ui ^ • 

.2 fSj^UJ Uia^a C = iB = l <A = 
Ui_^i cU^iiB=O.A = Vj (A+B) ^ *J J-jjAj ' 

A, 5 oi&*& 

=LJU jU «Ij ^Aj < ^ XOR «b <> SjU- F 3 *JjB 

•1, 2, 4, 7 j 1 W-lJ C*^ ^ ^"J* ^ VU * 



F 3 =£(1,2,4,7) 



= m! + m 2 +m 4 +m 7 
F3 = n (0, 3, 5, 6) 
= M M 3 M 5 M 6 

t \ 1 -jjW C 13SJ .(B + C) t(A + C) £A« F 4 ®& t^jp 

.7, 6, 5, 3, 1 j j* Oi^ W» JS f Ui 1 4^-* ^ 



F 4 =m,+m3+m 5 + m 6 +m 7 

= 2 (1,3, 5, 6, 7) 

= M M 2 M 4 
= 11(0,2,4) 




i**«ll«t (TwlfMMi „ 1Ml ^ n4hhwHHt ^ 



-1**»l-i*-.^|. H l. 



uiUI 41UI&J! 



* ! 



1 



3 



A + = A 
A + A = l 

A + A = A 
A + l = l 



(4 ■ 



A 



A + B = B + A 



8 



9 



10 



a+(b+c)=(a+b)+c 
a(b+c) = ab+ac 

(A + Bf = A^ B^ 
A + AB = A 



A.1=A 

A.A = 
A A = A 

A.0 = 

(*>)-. 

AJB = B.A 

a(bc)=(ab)c 
a+bc=(a + b)(a+c) 

(ABf = A x + 

a(a+b)=a 




A + 


= A 


+ 





1+0 


1 



.A jiiiJI ^jUIU a 




0x1 = 
1x1 = 1 



A = Q <j-*«A = i 0^ a uj* J *y A a li cA = a* (' 



^1 (MM! ^ 



AA 



MHHtMlifi 



'II llimil'iiMifli • 




4> C->^ ^ 1 J L - a J c A ^ A UJU^Ja IjJ <]U 



* 

tf 4 





A + A = 


A 


0+0 = 





1 + 1 = 


1 



A- A = A 
0-0 = 
1.1=1 






A.O = 





0.0 = 





1.0 = 








A^ 







OR 


UR 








AINU 




A 

A 


B 


A + B 


r> +■ A 




A 
A 








A 







u 


u 




A 

u 


A 
U 


A 
U 


A 
U 


A 
U 


1 
1 


1 

1 


1 

1 




n 


1 
1 


o 


o 


1 





1 


1 




1 











1 


1 


1 


1 




1 


1 


1 


1 



AB 










































1 











1 
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1 
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1 
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1 







1 





1 







1 
















1 













1 





1 










1 





1 
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1 













1 


1 


1 







1 


1 


1 


1 




1 


1 


1 


1 


1 





piAj \&u>\j :LikiJj ^u^ai ^llji ■ gto ^ v 53jj3ii .a 

5(6 + 3) = 5x6 + 5x3 

5x9 = 30 + 15 
45 = 45 



A 



B B X A+B iA + 





1 

1 i 
1 1 



1 1 

1 

1 







1 
1 



1 












• X A X + A^ B X AB. A B . 

1 



1 



1 



o 
o 









1 



1 



A 


B 


AB 


A + AB 










A B 


A + B 


A(A + B) 












u 

































1 




















1 


1 





A 


* 


1 










1 












1 


1 


1 






1 


1 


1 




1 












1 1 


1 


1 






















































** 






X 




Y 


Fo 




F 


F 3 


F 4 


F 5 


F 


6 F 7 


F 8 F 9 F 10 F„ F 12 F 13 


Fh F 15 

































1 1 


1 1 1 


1 


1 1 







1 
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1 




1 1 
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1 1 
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1 1 





1 1 





1 1 
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1 
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1 
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1 


1 



Boolean functions 

F =0 


Operator symbole 


Name 

Null 


F 3 = XY 


X Y 


AND 


F 2 = XY X 


X/Y 


Inhibition 


F 5 =X 




Transfer 


F 4 = X*Y 


Y/X 


Inhibition 


F 5 =Y 




Transfer 


F 6 = XY X + X Y 


X©Y 


Exclusive-OR 



Comments 
Binary constant 

Xand Y 

X but not Y 



Y but not X 



X or Y but not both 



4*^1 jilj*.! (Mitt & 



Boolean functions 


Operator symbole 


Name 


Comments 


F 7 = X + Y 


X + Y 


UK 


X or Y 


F 8=(X + Y) 


V 1 XT' 

All 


rviUK 


Not-OR 


F 9 = XY + X Y 


y n v 
A LI Y 


equivalence 


X equals Y 




Y 


wmpiernent 


Not Y 


F n =X + Y N 


X c Y 


implication 


"T^ ft I % - 

If y then X 


F 12 = X v 


X 


complement 


Not X 


F I3 =X V +Y 


XdY 


Implication 


If X then Y 




XtY 


NAND 


Not- AND 


F 1S =1 




Identity 


Binary constant 1 





Fi = A + AB 



F, = A(A + B 



F 3 = ABC + ABC + AB 
F 4 = AB+AC+BC 

f 5 =(a+b)(a+c)(b+c) 



JaJI 



Fj = A + AB 



= (a+a)(a + b) 

= 1 (A + B) 
= (A + B) 



4*«M >I$JJI |t*Mi ^ 



* 




-t>fri'HTiimt u-i-ii-fr+i-k-i i ipimi^jt^Mi •^wiiPHiiiHiiiiif »u»ii 



■■■'■■**->**-M-ll-l-l-*ll-PV-M-l-l-l I-. fill ■ | I I | I IJ LI I J J.J I 



F 2 = a(a + b) 

= AA+AB 
= + AB 
= AB 



f 3 = abc + abc + ab 
= (abc+abc)+ab 

= ac(b+b)+ab 

= AC. 1 + AB 

= AC + AB 
F 4 =AB + AC + BC 

= ab+ac+bc(a+a) 

= ab + ac + abc + abc 
= ab + abc + ac + abc 

= AB(l + C) + AC(l + B) 
= AB . 1 + AC . 1 
= AB + AC 

F 5 =(A + B)(X + C)(B + C) 

: JUL J A- gJ^tt* if^hj 

= (a+b)(a+c) 



(a+b)=ab 

AB-AfB 




■ + * M 




B 



B 



(A + B + C) X =(A + X) S 



= A X 



= A(B + C) 
= A.B.C 



\ 



(ABCy=(AX) V 



= A + X 



= A + 



(BC) 



= A+B+C 



(A + B + C + D + ... + F) X = ABCD...F 



(ABCD...F) X = ABCD...F 











B 



A 






Fj = ABC + ABC 
F 2 = A(BC + BC) 



4ti>JI fQ**4 ^ 



Hi 



,Q^dfi *i 

: 

F, = (ABC + ABC)' 

= (abc)' (abc)' 

= (a + B + c}(a + B + c] 

=(a+b+c)(a+b+c) 
f 2 ' =[a(bc+bc)J 

= a+(bc+bc) x 
= a+(bc) n (bc) n 

= A + fB + cj(B + c) 

= a+(b+c)(b+c) 

C)J* 

•* ' . . 

.cjj* J£ ^ p5 ^ JSS aLIU J\j \d tf 1 

Fi = ABC + ABC 

tf = ^C+ABC__ _ 
= 1 1 A+B + Cm ' A+B+C*! 

^ = i A+B + C ! 1 A+B+C 1 

F 2 =AiBC+BCi 
F 2 x = AiBC+BCt 

l£= A+ (BC+BCi 
= A+iB + C'u'B + Ci 




■ EfWTTM4M»l m4.HHWI..—.. M M.t.> J ±. J m. ■ fc- - i TT r 



:Min Terms cAjj^JxaJ) dj>-a ^ AJlaJI AM ^ jj& : n - t Jlla 



F = A + BC 




J V] -ua j^j V J jVl ^11 Ol l^i f aMI 



A 



=a(b+b) 

= AB + AB 



F = AB + AB + BC 



. ( jsc±» £M Ldu oJjjilo ^ VI l^jI^j V F aMI ^ ^ J£ J jU 

f=ab(c+c)+ab(c+c)+k:(a+a) 



= ABC + ABC + ABC + ABC + ABC + ABC 
U*.taJ U3£-j A = l(A + A) 3A,,v.tt ILL, aLUJ ^ ^L ABC 

F = ABC -f ABC + ABC + ABC + ABC 
= m 7 +rn 6 + m 5 + m 4 + m, 
= nij + m 4 + m 5 + m 6 + m 7 

F ( A, B, C) = Y (1, 4, 5, 6, 7 ) = H (0 ? 2, 3) = M M 2 M 3 



jaaA ujj*i Sj>ua ^ AJUJI 4J1^J| tf, j& 



F= AB+AC 




F = AB + AC 



=(ab+a)(ab+c) 

=(a+a)(b+a)(b+c)(a+c 
= i (b+a)(b+c)(a+c 



b+a)(b+c)(a+c 



► 



f = (b+a+cc)(b+c+aa)(a+c+bb) 
= (b+a+c)(b+a+c)(b+c+a)(b+c+a)(a+c+b)(a+c+b) 
= (b+a+c)(b+a+c)(b+c+a)(a+c+b) 



f=(a+b+c)(a+b+c)(a+b+c)(a+b+c) 

M 4 M 5 M M 2 

= M M 2 M 4 M 5 

=(a+b+c)(a+b+c)(a+b+c)(a+b+c) 

= II (0, 2, 4, 5) = 2\ 0> 3> 6, 7) = nij +m 3 +m 6 + m 





j! L)J (^9^ ojjlj JLo IjUx-a !)LoC ^JjJ 4j^JbuLo (JjjSj 4aL£t Ju-saAJj 

* ***** 

jjj i * * jju jl NOR <OR tAND jjc /j-oliw p jj J-«J Sj3u jl jla 






X 


Y 


z 


FMajority 

















1 








1 







n 


1 
1 




n 

V 


3 





1 


1 


1 XYZ 


4 


1 











D 


1 

X 


n 
u 


1 

± 


1 XYZ 


6 


l 


i 





1 XYZ 


7 


l 


i 


1 


1 XYZ 




.7-0 a- 4 c^L^I A jj ^LiaJI 



.3, 5, 6, 7 djVUil ^ 1 C> J ^ 



FMajority = XYZ + XYZ 4- XYZ + XYZ 

=xyz+xyz+xy(z+z) 
= xyz + xyz + xy 



>il|AJI |0.i Q iVt £t 



1 



F- MAJORITY 




1 j.^... jA\ ^ tJiJju AND CjU 1$j <Ul£la • 





A 
A 


n 
D 


c 


rr_. , 

rtquality 
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ABC 


1 








1 
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4 


1 
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1 





1 
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l 
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1 


ABC 



FEquality = ABC + ABC 




F-e quality 




A' 





. LqLoj <LLJl£ t" ^I^m <Jj^j ^laaJ 



4«fjll f^fctt £i 



w 1 I I I ■ ilH h I III III II I H-U hi 




bii NAND ftlA^fcriU ii itihiH jrflj^JI J j I < 1 

.NAND AjI jA\ Ua*. (NOT - OR - AND) 4 ifo «\\ g. I jftl ^li* ^ jL 
.NAND CjU jib OR 'AND cNOT jM CjU jJI JA-u 4»]Jj 




4 > 




A* 




A 1 



ttf iL. AND ^U^rjiu J jVl :NOT aJIjS J*^ (2) Ua^] NAND jtijl jj 

.I4I&0J l-j jlkJ AND <jI jjM Aojljll j 




B 




^jl^jj-oJ^ jjilxo (jjj3n"i IjA j # 




nor *»UJI 4^4*1 U iiihlll jk\§*i\ J 1 1 q1 

: JliilS NOR AjI jJU OR <AND *NOT ^ail ^ujjII jJl JA^ 



1 

^ • > 




J nor u»» fU&ug * r-J^ M *~ Y 



.NAND 



FMajority = XYZ + XYZ-f XY 



2 NOT t> 2 NAND <J! 

.3 AND t> V-^ 4 NAND J) j 
1 OR i> V^i 4 NAND Jjj 





itlLJA J* $ (NOT ^ >A OH^^ NAND Oft! J* J~ ^ j ^ 

J \d J\ NAND t^U j* NAND £iU V M jlk*tt J* £^ 



>ljaJI 0* 



4 



I t _ JJT ± , , , , j _- LE -- LJ ■, - i — | ■■ _■■ ■M..- J .....-. J .- J -....^^^-.i.-^.i.^T.m 

< ■ mmm rifjALirrl nfrltVdMH-t T-f * " ■ "p. mb H-.-I H -i H * I * J J L ■ ■ I ■ ■ 'r.irjii ■■■■ 

NAND V L_«j (jj—L^j 3 ^.^L-y ajjIS NAND £ a-^j 0^1*1^ <>U 

.djjI^J aJWVI ^UlUj ***-laJfl 



FEquality = ABC + ABC 




OR j*j ^ j* V ciM v^U jj £ NAND Ucl£l« J\ £^ 

.AND ^1 lSA^ ^ uj£l f ^..n JiU 3 NAND 4i*t£i« J\ 



4*t>ll jft^fli 4* 




.PLC tiM 



.r 



IK 2 ' 4 - 5 

f=(a+b)(b+c)d 

F=AC+BD+DC 

AB=A+B 
A + AB = A 

• NOR <*UJ1 AjI jill fl XNOR tXOR <4_nlc.Vl 4jI jj JS- • 



4*tijJI jMtfi £i 



3 





c " 




lit * t 






§d jtS laif jft 



J fuj ^U. xjj- ^ ^jikUi aLUJI ljVUI^I i> JUu^l/AiU JS 
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15 
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14 


12 
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13 
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11 


14 
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15 
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4y>JI jiljilj ffcfcti £i 



ii 1 1 in 1 1 1 1 1 ii i ■■■ r i ■ 1 1 1 




(DO 01) aJ JU^Yi (0000) JjVl JU^Yl J • 

L_ia j ajU ^ (1000) a! ^LJ JU*YI <> <■ itttjj <1 AiUJI ^ 



3U. ^ (0010) aLL- jc U&L> (0110) JU^Yl .8 AjUJI ^ 

j d AiU ^ (0111) aS^Y o^j '4 




c 






(W) JL^ 



^ * Y 



4tijJI (QataMi 



bn-^ .^1 ^ ^ jA WXYZ JjS5l jA ABCD 

:0001 = ABCD 

W = A = 

X = AB + AB = 1x0 + 0x1 = 
Y=BC+BC= 1x0 + 0x1 = 
Z = CD + CD = 1x1 + 0x0 = 1 

WXYZ = 0001 
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ROM SjSli CiihfcS cgHiXi Ji. A-i Jli. 


F, =£(1,2,3) 




F 2 =1(0,2) 









.F ls F 2 aLLJI Jj^ 

.^UlSli Jjia 2 *oU£i! ^ 4 £i*a> 4 4x2 ROM SjSte ^ilVmll ^Jj 



Cfi * C >I3 OR — j Ukb ROM I il <1U ^ 

. jL-a <Lui -kk J£ tiljjj 1 -CUjS -Li J£ J^aS ^ (NOR) OR NOT 
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B 2J B 3 ,B 45 B5 ROM o jSIj» fl.ikU ^3 jilj 
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5, B, 



(a) Block diagram 



(b) ROM truth table 



■••+■*.■** + |4+* F 4*|*.| FHHtflHi 
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512 - <3 >JI Ja jkk .U& 
2 1 iaiJl fSj 



512 256 128 64 



32 



16 



8 



UJJ 



.2 tl ajkiJ gtisw 4 CjUK (jjiu ^ 
.4 t3 <2 tl £JjV ^lixj 16 CjUK iiJ ^ 
j| ^ JU3 S jLi J£ ^ Sji*i 16 JjI^ ^jVl jV 

JjS f IS jVl 5^ 9 ^ 512 4-»>>UI fcjiJI J* jkk J ^1 

• 511 512 
•511 ^ (> SjLS 512 ^jilS Jo jki. 9 J ^ 























10 


9 


8 


7 6 


5 


4 3 


2 


1 






512 


256 
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17 16 
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14 
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128 K 


64 K 32 K 


16 K 
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2 K 
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2048 


1024 





jdljill fMridi £ti 
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28 27 26 25 
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23 
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— a J 



512 
M 



256 
M 



128 
M 



64 
M 



32 

M 



16 
M 



8M 



2 M 



1 M 



UJJ 



8192 4096 2048 1024 K 




. (<*&/<*i >« 1024) 1 K 






.kk 10 512 256 128 64 32 16 8 


4 2 


1 


.kk 20 512 


2K 


IK 


Jaa> 30 512 


2M 


1 M 


.Uufrttj (4x1024x1024) 






JjL £t£ Id) 4j^k!l Jbjlaa. J UP <-jLuoj .£uLUoa 128 










.CijIj 4 (— * .OjL 2 (lj 


.C^L 1/2 







128 M = 


128 MByte 








1 Byte 









Jai. 27 <j J^t-Ji Ja^iaa. J^C 
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64 M - 


128 MByte 




2 Byte 












32 M - 


128 MByte 




4 Byte 



( 



256 M - 


128 MByte 


- 6 jSi^Jl CjUIS jjc 


(1/2) Byte 
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C 

5. 

03 



- ' s 



... -rv.-cv u ; > n wi' u- ■-.■(:? , 1 - ' - 1 - ■ ■ 

■■■ ■-i irr--' v .i^* >.- = -^ -' - > , ; ■■■■ ' ' ^'tf-.^ 




2-Bytes 




1-Byte 



GO 

□ 

Q. 



polite 



- - m^^" - ' z 3 , T*-i . 



fe 




cur 3.*.v-7* ■. 



4-Bytes 



(oY-£) Jl^ 



no 
cxi 

o 

0) 



1,2-Byte 




pld iAjiill a ah\\\ *aM*i\ 

jJJxjIS \J.~*^ PLDS UjV> (3lki cl£U£laJl % jU& 



:pl jjl t Programmable Logic Devices 

4±jL*aj* t Decoder lU*3 and oUIjj Aijiu-a-a & Jj& 



.P ROM <jA 6^ J ^^JaiU) j& ALU OR CjUjj 



OR Cjl Jl JJ Ai jL-a— a 1$jL A^-ajill <LIS AND AijL-a^ & jU& .Y 

•Programmable Array Logic IjL-^l PAL cS^j 



OR dj\ jI jj 5 



a^o I^jL A^a^B AND CjU Ai jsu^a jj& S jLc .f 



Programmable Logic j j>«iM 1 J* *% VJ PLA t5^J <^ ^ 

.Arry 

« W# (3J*^ if^ft f-jMj 



Inputs 



Fix ad 
AND array 
(decoder) 



Fuses 




Fused 
programmable 
OR array 



Outputs 



(a) Programmable read-only memory tPROM) 



Fuses 



Inputs 




Fused 

programmable 
AND array 


1 


Fixed 
OR array 





Outputs 



lb) Programmable array logic {PAU 



Fuses 



Inputs 




Fused 
programmable 
AND array 



Fuses 




Fused 
programmable 
OR air ay 



Outputs 



{c) Programmable logic array IPLA1 



Basic Configuration of Three PLDs :(aV-£) JiJi 



'■Illlllh i 



TPP U P 1 1 # J * Pi*iii» 



Ol j^i CjI^j) dt£Ul! qa CMjSu-aa ^ ysJl PAL tPLA <> pi fcSSUA j 



^U! Lo£ jjII <L15 (^uij 




n 

inputs 



links 



£ product 




m sum 


terms 




teims 


(AND gates) 


k x m 


(OR gates) 




links 






(e>£-£) J£i 




( 



oo— 



1 Ao 



4*l>ll jM^U £i 



iiihill >I^JI jjta 



:PLA ^l^luiU ^jjIJUII ^aAjJI Jl* \ i-i Jllo 



F,=AB + AC + ABC 
F 2 =AC + BC 

AjaLlJI SjSljji R,F 2 oh?.j^j < A,B 9 C £££ *^ PLA <Ll£u ^j* 2 



i 






it-sr 




i 




T 




C C B B A A 




AS 



AC 



X iniaet 
+ Fuse blown 



BC 



ABC 



r 




— 













1 






PLA with 4 Inputs, 4 Product Terms and 2 Outputs 

4r-jUa^ ^UI^a AjLj i nTl ft B (A l^jUj AND 1 Aj^J^I 

Oj)>o'i^ C tA AND 2 

JoLoLq B tC Wi^J AND 3 <?1 
ABC IfKl^ AND 4 




L>J1 >l*-lf 




I 

! 

r T'l T'r i " " . I LI L - I . L _ I _ ' 1.. T" Jl- J J Jl" " L' " . I .TJ." J"! 1 ■■■rT""""!" " i il li H -'rTtHtV^TltnTTiT — tT-^t^II- 1 ^! -T 1 - 1 - - 1 T T T 1 -* TT -^-T^--^-^t^t-f J -l^t^-^"*-T l -" r " - -Y -J "" JJ ^1^t *-T-" -"■—■—- T-"- ^|T"-'T"I^" JJ -"" — II I I I i— —————— ——————— ——. i "' ■'■■-■- — -■-- — ■■--——-—-—■■* 

jk^n tU f^jlla ^jj t ABC *AC * AB ^j__iU ORi <i jjII • 

-J .(abc+ac+ab)©o 

.XOR jje __t jib l^_jllo (Zij tBC (AC oi^h OR 2 ajIjJ! • 

F 2 ei = F 2 

r^J-K PLA Sj3l_B a^jj JjJ^j 

. jLuOjVi A-t J_) - 

.AND AS ji-a-aj J-.I--11 jjj C_X_a jll jC j^U J-.-1I aA-cl 

•OR cJ-^Ia* jj AND ^jt_*-<» j4J u!i_a jll jc 

.(True) F La_ t Juj 
.(Complement) ^jS*-* _J*j C 



:PLA JjA* 5- PLA SjSlJj j^JUIi jjili-tt jfr j*> \ <Jli» 



F t =£(0,1,2,4) 
F 2 = ]T (0,5,6,7) 
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3 C 
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10 



\! 1 

















(oy-i) jls 



U£ PLA Aa-o ji Jj^> bUjj 



jiljjJI jfcfcti 



1HI1W F1 M M I IU I I WW^^H**^ pi | Kuw | | H J tlf >ttH tHl t WH t *l tlHH II I **< 
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B 
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- 
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1 
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1 




BC 










5 


1 




AC 










6 
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:PLA ^^kluiL QuJUfl o^iM £p jjp ^ n-£ Ji. 

= AB+AC 
F 2 =AC + BC 



>UJ ^ 




rl n. m*+yy M MM ft H 



a* 



41 ITHfHftt-^M* M | ^H***H<««**f« 
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B 
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1 


1 


1 
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1 


1 


1 


1 
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* mm iMaiiKHiHI I 



ft rnillHUIHillllllitliil li«H4tlt*il>»lif ■ *-H -l| r ■ -■ ■ -I iitMirlntrritifli L>r[i 




B 





1 










00 








01 








11 








10 








F2-AC+BC 



PLA Jj^. 
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B 


C 






AB 


1 


1 







1 




AC 


2 


1 




1 


1 


1 


BC 


3 




1 


1 




1 



IS PLA -J AjikiJ s jjUI 



>!^l (O^Mi <> 




^=^(3,5,6,7) 
^=^(0,2,4,7) 

f_j PLA 5— JjJ» <_ii£j ^jjl£ Jajlja. ^ AajSa Jj^a. jai]|jj| ^ 

.ijSjfl 



i 




CM 



B C j 

00 





i 










01 








11 




Ml} 


BC 


18 








Fl-AC+AB+BC 



X 


1 8 1 


1 




B C 






B'C 


Bi 








li 






ABC 


16 






-A'C 


F2-B I C+A'C + ABC 
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B 


C 


F, 


F 2 


AC 


1 


1 




1 


1 




BC 


2 




1 


1 


1 




AB 


3 


1 


1 




1 




BC 


4 












1 


ABC 


5 


1 


1 


1 




1 


ABC 


6 


1 


1 







1 



1 



PLA jj JjA* SUj 



• 




pal ^l^a^iL itiiihiH jflioinl 

PLA j a J$-J tc^i i^blj OR villi jL^a-oj <LU AND CA^jL^xa qa jjSS3 

.Ajj^a J&1 PLA j^lj U^JJ yr* 

yh\ PAL -J AjliU SjjU ^bjj ^Ifcll 

js^a J£ OR LS i& l£J^ 

3 Wind AND-OR AND £ ^>-^* o-^ S jLc J^* l£ J=>^ 3 OR l£ • * 



4*Mi ^ ^ 




jiB aLIS AND «TjU jj 3 l#J OR J J\ -Array 



.0-9 <> Aa-ajjH <LIS Jil^a (10) e^ifr V§J AND J* -° 



.AND CjU jaU 

PAL 4£,la*JI 

-CjUjjM c> jjSJ .Ufr fjc Lfj*^ 

.8 Wide AND-OR Array OR AND CjU jj 8 l«J 



ti*\ ftfl 



.Ajftk Ajjiij AND lS^SJ 



^0 



■ + + iri-+*a iiillH4^i«U ll|lll|m II 1 wi 



4jh 



X J 1 4 



* 6 7 8 9 



1 

1 



12 



to 



12 










1 234Se74t 



HU.fr, CD) = Zm{2„ 12, I3j 

X{A % B> C.D) = £ m(7. 8. 9, 10, 11. i7 13, 14, IS) 

2(A.j5. C />} - Sw(l.3.8.1M3) 



10. H. IS) 



(■r-i) j^i 



► 



W(A,B,C,D) = ]>] (2,12,13) 
X(A,B,C,D) = V (7,8,9,10,1 1,12,13,14,15) 
Y( A, B, C, D) = Y (0, 2, 3, 4, 5, 6, 7,8, 10, 1 1, 1 5) 
Z(A 5 B,C,D) = ^ m (l,2,8,12 5 13) 
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o 










4 





1 
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1 







1 







4^jJI >l|iJI £f 





( 



ft S 



C D 

08 01 11 10 



90 



ei 



li 



10 









© 










TiV 

















Z=ABC 



D'+A'B'CD'+A'B'C'D 



i 



Z-WVAC'D'+A'B'C'D 



(n-t) 



► » >XJ ■*>**!■ k-M lii ■ | B 4>.|M * ||| | 



PAL a Jjlj (J jLaj 



AND inputs 



Product term 


A 


6 


c 


D 


w 


Outputs 


1 


1 


1 







— 


W = ABC + A BCD 


2 








1 





— 




3 










— 




4 


1 








— 


X = A + BCD 


5 


— 


1 


1 


1 


— 




6 




— 


— 


— 


— 




7 





1 


— 


— 


— 


Y = AB + CD + BC 


8 






1 


1 






9 
















10 










1 


Z=W + ACD + ABCD 


11 


1 














12 











1 







B 




Product 
term — 



AND gates inputs 
AABBCCDDWW 




I 




4 — -> r— 



6 



8 



10 



11 







A A B 8 C C O D W W 



(nv-e) 



~3n 




y 




At! fuses intact 
(always - 0) 







X Fuse intact 
+ Fuse blown 



MipJI i> 



- 1 i. h ii. h . _ .... i i ■ .... mtuHimn...,!).!,^,. „„„„„. . .t .ri^t. 



*' I ■ — . , l. * M , _ LJ p L - L -- L 



rtrtibidl fti»<n\ jjk 




:PAL 4pLA ^jJ3 <LUli 



F, =£(1,2,5,7,14) 
F 2 =11(0,3,6,5,12) 



F 3 =ABC+ADC 



Jaia 5 J0(> fli jVl jl+ky 7 Segment CjUUj J>U ^ 











> 





It 



t J$jjiJI iLijjL^g ilib^LoJI tJul in'i • 



: Transistor Latch £j jl jSll ^.vVu H b ^ja.^i *j aL^L l*Li!Ij 

VBE1 ^aJl ^-oj j^Juc 0.7 a* S Uijkll <l>Ji\ ^ .) 

jj— ^ collector ^ ^ a- J l — j Emitter djcLlI Jl^ajl U-» 0.7 

^ J»£ e JJ^ Qi ^ J (Logic 0) c$1 0.7 -J UjL^ Qj £ jiJ 
( ^ a^JU J*^ala jjc. i^icUil) Cut off ^aill aJU. ^ TR2 J*^ VBE2 

.i^aJ dJj jl jitfc. .(Logic 1) 5 V ilb Q 2 U. 

Q 2 « Qj ^jill jiL-j VBE2 Aj^jj -Gc V* ^ jii* Q 2 jjiSu jUI 

jl di^ Latching "^V jiVI" 31aJl »J4 :Utj) <> ^Jb 

Jc £ Q 2 C >JI S c-ijU! Jc, ^Jl LuS 



+5 V 



5 kit > « c 




+5 V 



5 kl2 > * 




fb) 



+5 V 



5kP. 




5kQ 




-wv- 



100 kn 



lOOkfi 



■AAAr- 

100 kn 




M 



Q 2 <J-*^ 




0.7 (> jjrf R cijUl J^h ^ ^ J lMjj .T 
Qj ^UlUj tlogicO VBE1 ^tiiUj tLogicO ^1 (jjl-u 

Q 2 4 Qj — all JkL-a R Ui jWl ^ ^Jl dil j J ^ .Logic 1 

J_£ Ijjii U IjI da^j AiUJ! j Race Condition ^Uall <iU T 

Jji — s^j 4> J£ J*=s o.7 c> jjSI s <r qpJ^ 

a — ajSjj ( ^ . ^J l — a cLl-cU^ J^jj) Stauration Ja^j^I aIUJ J jJl 
OjSj Cj! jj3- j3t Delay Time j^hSI Cj5 j ^ jrtuyi CjU*£ aJ^o! 



4 



*(One 1 Q 2 'Zero Qi M ui* ^ 



Q 4 Q _j AjJ^-» fJ 4}^1 No Change JJ^J\ ^ ^ • * 

j^b J^dJ&d ^ S <R Jb 0.7 t> >-J J* ^ 



R 









. m jjv^u ^ j ^ \-) UiLoj ^uioii ^^jlB 



s Q 2 

NC 







1 







No Change 



Set 



Reset 



Race Condition 



L jL^I i jji ^ mQ2 ^jSJI 
LjjW) 1 * MQ2 




.cim\ Vu.s o-j J 31 J ^ ^ skLji <I ^^ 11 



NAND f \ Jbtiwb RS o^teJ! 




(Y-o) Jl^ 

^ OJ^J <^jl j* NAND <i\ jjII ^SUJ! J 



.NAND <jI AljiL. Jj^ ^ U£ 4 |jL-a ^jL-j \ 



4 



r 



^jjJI ^ji 



. X 


Y 


NAND 








1] 





1 


1 f 


1 





IJ 


1 


1 







if jIm NAND AjI jJI .1*1 Li*k. I jj <j| 



Jj«~ >Vl J*JI Aij*^ jjJa AiSjx- jiuj £]i 1 joki! js lij U 

.1->X 



t^I o 1 ^ Logic 1 c^jUj l$*j* J NAND tfji^ Jj^ 



:Vu> ^yitj Logic cSjL-j U^jK 




V^j <Q = Q J ^ 1^ j iQ = l.Q = l f 1 Q = l 




jV Race J 




July ^ ajuii ^ j ti 3 c>» j^Y oM 1 




Q = ^JtaSL, c(BR) = l <Q = 1 u u (AS) = UaIc :g j&i <JU*YI 

J* Q ^ jili jU*J f3 ^ Set ci^ ^J^ 1 ^ 

L 3lk 3 set Q J*aj 1 <^ ^ J^jB B = 1 4 Q = 1 J -Wj '1 

, B = S J J S aJc 



if S=l then Q=1 





+ i i i w ■ ■■ ■ i t— . 




- *— *— 



■*m *M++M.**mm , W Hf**iHH*«Hf*^H-*' 



<jV Q = ^WUj A = l <Q'=1 up B = U^ic JU^VI 
^Jt Q jL-jaJ ^ 4iV Reset *H A 

.0 



if S=0 then Q=0 




L 4 



RESET 


PL* 



















(J _J C : J ^jVi'whi V A = l tB = l Utfe r^ljB JUSaJW 

i3 J U*> -5^> ^ <^ V 1 $ Q J Q 



a 




Q = l 



Q = 




,Q'=0 B AjI jjS Uaj Q=l <S = 1 jl£ 
.Q=l jli A 2ul jjM gJL^ Ua j Q'=0 *R = 1 ^1* 

:Jj U£ ljljUII Jj-ia. <£tu-a UjS-ajj tNo Change 



if S=R=1 then Qt+1 =Qt 











A (J^ 


B <J^ 


Q Q 


R 


S 










1 1 





1 


1 


1 





1 


1 


1 
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Race/Unknown 
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Q 


Q 
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1 
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1 


1 
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1 
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Reset 
No Cha nge 



Set 

No Change 



No Change 
Undefined 



US cAk Set C 



{At XoJjO 



R 


1 
1 



s 



1 



1 



^ US CiUi Reset £dl jjj ^ 



Q 
1 



NC 



^— a Q = l J_*=^ ^1 S diilS jla cQ JjIL> R j Q S £*iu Uubj 



s 


Q 


R 


Q 



(V-©) Jl£ 



s 



1 



R 

1 




Q Q 

1 
1 



. Q = 1 jji S = U^t <jV RS aj^j £ 



S Q 


i 


R 


Q 




S Q 


R Q 




S 


Q 




R Q 


S = 0-*Q = 1 




R = l- 
S = l- 


■+Q = 1 

>Q = 




S = 1->Q = 



(A-a) JUi 



.Q = Uafc. R = 1 4Q = 1 Ulic. S = l J s-l^j <d 3j'U*]t 



.R vkVI j S i jU* (S$\ Ja-iB Q = 1 W 



MkljJI >l^l (Mritt £A 




if S=1 then Q=1 



R 







MttU o-U>JI fafa&M 



• >iL* jjakj t_DlB J^fr Jj^ ^ukij l^hiU jL^j Q <Aa3j 

<Q = 1 Ci^J S = l <R = C^l£U^*a:jUJI ^ ki • 

.jaUu ^ S = l CilLj R = l rvsun\ Ufcj . 




NOR RS fclittll 

<^ ^ u& > NOR U jJl .£>II gSUJI J ^^k* 



A 


1 
1 



B 


1 

1 



NOR 
1 






3UM 



£ jiJI J UUj j^pStl. ^la 1 NOR <jl jjS ^ ^ ^ 



. — > X (Jjfl 7* * _>^V1 U^-^' ^J*-« (jj-^J jat-o jl*JJ ^^pJI 



V 0(B) j c 0(A) JiJ uj^ : <-Sj^ J^V» 




*J jl </1 Q = * Q = 1 c3jU11 £ >ll J c>> £ jaJl ^ 



JsF 1 Q = 1 



10 




& 



J jJ! J-^j Q = l <-00 > A aj!jjM 
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Logic family 


Noise 


Prop 


Fan out 


Max. toggle 




immunity volts 


delay ns 




speed MHz 


DTL 2 


0.3 


30 


8 


4 


RTL 2 


0.3 


12 


5 


1.5 


74 series 


0.04 


9 


10 


15 


74 H series 


0.4 


6 


10 


40 


74S series 


0.3 


3 


10 


125 


74LS series 


0.3 


9 


10 


25 


74C series 




30 


>50 


10 


4000 series 


4.5 


30 


>50 


10 



Power supply requirements 

Supply voltage 



Logic family 


Nominal V 


Min. V 


Max. V 


Power diss, per 










package mW (typ) 


RTL 


3,6 


3.24 


3.96 


20 


DTL 


5,0 


4.5 


5.5 


30 


74 series 


5,0 


4.75 


5.25 


40 


74H series 


5,0 


4.75 


5.25 


60 


74S series 


5,0 


4.75 


5.25 


40 


74LS series 


5.0 


4.75 


5.25 


8 


74C series 


5.0 


4.75 


5.25 


2 


4000 series 




3.0 


18.0 


0.01 



Decoupling and 

other 
requirements 
No special 
precautions 
No special 
precautions 

0.1 uF decoupling 

capacitor for 
every 8 packages 



No special 
precautions 
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TTL data 




Selection by device number 


Device 


Description 

■ 


7400 


Quad 2-input Positive NAND Gate 


7401 


Quad 2-input Positive NAND Gate (open collector o/p) 


7401A 


Quad 2-input Positive NAND Gate (open collector o/p) 


7402 


Quad 2-input Positive NOR Gate (open collector o/p) 


7403 


Quad 2-input Positive NAND Gate (open collector o/p) 


7404 


Hex Inverter 


7405A 


Hex Inverter (open collector o/p) 


7406 


Hex Inverter/Buffer 30V o/p 


7407 


Hex Buffer 30V o/p 


7408 


Quad 2-input Positive AND Gate 


7409 


Quad 2-input Positive AND Gate 


7410 


Triple 3-input Positive NAND Gate 


7411 


Triple 3-input AND Gate 


7412 


Triple 3-input NAND Gate (open collector o/p) 


7413 


Dual 4-input Sen mitt Trigger 


7414 


Schmitt Hex Inverter Buffer 


7415 


Triple 3-input AND Gate with Open Collector Output 


7416 


Hex Inverter /Buffer 15V o/p 


7417 


Hex Buffer 15V c/p 


7420 


Dual 4-input Positive NAND Gate 

* 


7421 


Dual 4-input AND Gate 


7422 


Dual 4-input NAND Gate with Open Collector Output 


7425 


Dual 4-input NOR Gate with Strobe 


7426 


Quad 2-input High Voltage Interface NAND Gate 


7427 


Triple 3-input NOR Gate 


7428 


Quad 2-input NOR Buffer (Fan Out 30) 


7430 


8-input Positive NAND Gate 


7432 


Quad 2-input OR Gate 


7433A 


Quad 2-input NOR Buffer 15V 


7437 


Quad 2-input NAND Buffer 


7438A 


Quad 2-input NAND Buffer 15V 


7440 


Dual 4-input Buffer NAND Gate 


7441A 


BCD-to-Decimal Decoder/Nixie Driver 


7442 


BCD-to-Decimal Decoder 


7445 


BCD-to-Decimal Decoder/Driver 30V output o/c 


7446A 


BCD-to-Seven Segment Decoder/Driver 30V/40mA 


7447 


BCD-to-Seven Segment Decoder/Driver 15 V/20mA 


7447A 


BCD-to-Seven Segment Decoder/Driver 15V/40mA 


7448 


BCD-to-Seven Segment Decoder/Driver 
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Device Description 

7449 BCD-to-7-segment driver with Open Collector Output 

7450 Expandable Dual 2 wide; 2 i/p AND-OR-INVERT Gate 

7451 Dual 2 wide, 2 i/p AND-OR-INVERT Gate 

7453 Expandable 4 wide, 2 i/p AND-OR-INVERT Gate 

7454 4 wide, 2i/p AND-OR-INVERT Gate 

7455 2 wide, 4 i/p AND-OR-INVERT Gate 
7460 Dual 4-input Expander 

7464 4-2-3-2-input AND-OR-invert Gate 

7470 Positive Edge-triggered J-K Flip Flops 

7472 J-K Master-Slave Flip Flops (AND inputs) 

7473 Dual J-K Master-Slave Flip Flops 

7474 Dual D-Type Edge Triggered Flip Flops 

7475 4-bit bistable latch = Quad bistable latch 

7476 Dual J-K Master-Slave Flip Flops + preset and dear 
7478 Dual J-K Flip-Flop with Preset, Common Clear and CI 

7481 16-bit Active Element Memory 

7482 2-bit Binary Full Adder 
7483A 4-bit Full Adder with Carry 

7484 16-bit Active Element Memory 

7485 4-bit Comparator 

7486 Quad 2-input Exclusive OR Gate 

7489 64-bit RAM (16 x 4W) 

7490 Decade Counter 

7491 8-bit Shift Registers 

7492 Divide-by-twelve Counter 

7493 4-bit Binary Counter 

7494 4-bit Shift Registers (Parallel-In. Serial-Out) 

7495 4-bit Right Shift. Left Shift Register 

7496 5-bit Shift Registers (Dual Para-In. Para-Out) 
74100 8-bit Bistable Latch 

74107 Dual J-K Master Slave Flip Flop 

74109 Dual Positive Edge Triggered Flip-Flop with Preset and Clear 

74112 Dual Negative Edge Triggered J-K Flip-flop with Preset and Clear 

74113 Dual Negative Edge Triggered J-K Flip-flop with Preset 

74114 Dual Negative edge Triggered J-K Flip-flop with Preset and Clear 

74121 Monostable Multivibrator 

74122 Monostable Multivibrator with reset 

74123 Dual Monostable Multvibrator with reset 

74124 Universal Pulse Generator 

74125 Quad Buffer with 3-state Active Low Enable Output 

74126 Quad Buffer with 3-state Active High Enable Output 
74128 Quad Line Driver 
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Device Description 

74132 Quad 2-input Schmitt NAND - 

74133 13-input NAND 

74137 Demultiplexer 

74138 3 line to 8 line Decoder Demultiplexer 

74139 Dual 2-to-4 Line Multiplexer 
74141 BCD-to-Decimal Decoder Driver 

74145 BCD-to-Seven Segment Decoder Driver 15V output 

74147 10-line Priority Decimal to 4-line BCD Priority Encoder 

74148 8-10-3 Octal Priority Encoder 

74150 16-bit Data Selector 

74151 8-bit Data Selector (with strobe) 

74153 Dual 410 1 line Data Selector 1 MPX 

74154 4 line to 16 line Decoder 

74155 Dual 2-10-4 line Decoder DeMPX (totem pole output) 

74156 Dual 2-10-4 line Decoder DeMPX (open collector output) 

74157 Quad 2 line to 1 line Selector 

74158 Quad 2-input Inverting Multiplexer 

74150 Synchronous Decade Counter 

74151 Asynchronous Binary Counter with Reset 

74162 Synchronous Decade Counter 

74163 Synchronous Binary Counter 

74164 8-bit Shift Register, Serial In-Parallel Out 

74165 8-bit Shift Register, Parallel In-Serial Out 
74169 4-stage Synchronous Bidirectional Counter 

74173 4-bit D-Type Register 

74174 Hex Type D' Flip Flop 

74175 Quad D Flip Flop with common reset 

74180 8-bit Odd Even Parity Generator Checkers 

74181 4-bit Arithmetic Logic Out 

74182 Carry-Look-Ahead Unit 

74190 Synchronous Up/Down Decade Counter (Single Clock Unit) 

74191 Synchronous Up/Down 4-bit Binary Counter (Single Clock Unit) 

74192 Synchronous 4-bit Up/Down Counter 

74193 Synchronous 4-bit Up/Down Counter 

74194 4-bit Universal Shift Register 

74195 Synchronous 4-bit Parallel Shift Register with J-K inputs 

74196 50Mhz Presettable Decade Counter Latch (Bi-Quinary) 

74197 4-bit Presettable Ripple Counter 
74200 256-bit Random Access Memory (RAM) 
74221 Dual Monostable Multivibrator 

74240 Octal Inverting Buffer with 3-state Outputs 

74241 Octal Buffer with 3-state Outputs 
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Device 

74242 
74243 
74244 
74245 
74251 
74253 
74256 
74257 
74258 
74259 
74273 
74280 
74283 
74298 
74299 
74321 
74323 
74352 
74353 
74354 
74356 
74365 
74366 
74367 
74368 
74373 
74374 
74378 
74381 
74390 
74393 
74395 
74399 
74423 
74442 
74443 
74444 
74533 
74534 
74563 
74564 
74620 



Description 

Octal Bus Inverting Transceiver 

Octal Bus Transceiver 

Octal Buffer with 3-state Outputs 

Octal Bus Transceiver with 3-state Outputs 

Selector Multiplexer with 3-state Outputs 

Dual 4- input with 3-state Output 

Dual 4- input addressable Latch 

Quad 2-input/Multiplexer with 3-state Output 

Quad 2-input Multiplexer with Inverting 3-state Output 

8-bit Addressable Latch 

8- bit Register with Clear 

9- bit Parity Generator/Checker 
4-bit Full Adder with Carry 
Quad 2-port Register 

8-bit Universal Storage Shift Register with 3-state Output 
Crystal Oscillator 

8-bit Universal Storage Shift Register with 3-state Output 

Dual 4-bit Inverting Multiplexer 

Dual 4-bit Multiplexer with 3-state Inverting Output 

Transparent Data Selector Multiplexer 

Data Selector Multiplexer 

Hex Butler with 2-input NOR Enable 

Hex Inverting Buffer with 2-input NOR Enable 

Hex Buffer with 3-state Output 

Hex Inverting Buffer with 3-state Output 

Octal Latch with 3-state Output 

Octal D-type Flip-flop with 3-state Output 

Hex D-type Flip-flop 

4-bit Arithmetic Logic Unit 

Dual Decade Counter 

Dual 4-bit Binary Counter 

4-bit Cascadable Shift Register 

Quad. 2-part Register 

Retriggerable Monostable Multivibrator 

Quad Tridirectional Transceiver 

Quad Tridirectional Inverting Transceiver 

Quad Tridirectional Transceiver 

Inverting Octal D-Type Latch 

Inverting Octal 0-type Flip Flop 

Octal Transparent Latch with Inverted Outputs 

Octal Edge-Triggered Flip Flop with Inverted Outputs 

Octal Bus Transceiver 
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Device 


Description 


74625 


Voltage Controlled Oscillator 


74655 


Inverting Octal Buffer/Line Driver with 3-state Outputs 


74657 


Octal Si-directional Transceiver with Parity 


74669 


4-bit Binary Counter 


74670 


4x4 Register File with 3-state Output 


74673 


16-bit Serial to Parallel Shift Register 


74674 


16-bit Parallel to Serial Shift Register 


74682 


8-bit Magnitude Comparator 


74688 


8-bit Magnitude Comparator with Totem Pole Output 


741242 


Quad Bus Transceiver - Inverting 


741243 


Quad Bus Transceiver - Non-inverting 


744002 


Dual 4-input NOR gates 


744017 


Decade Counter Divider 


744020 


14-bit Binary Counter 


744040 


12-bit Binary Counter 


744049 


Hex-Inverter Buffer 


744050 


Hex Buffer 


744060 


14-bit Binary Counter 


744075 


Triple 3-Input OR Gate 


744078 


8-input NOR Gate 


744511 


BCD -Seven Segment Latch/Decoder/Dnver 


744514 


4-bit Latch to l-of-16 Decoder 


744538 


Dual Precision Retriggerable/Resettable Monostable Multivibrator 


744543 


BCD- to-Seven Segment Latch/Decoder/Driver- 


Selection by function 



7408 
7409 
7411 
7415 
7421 

744075 
7432 

7486 

7400 
7401 
7403 



AND 



OR 



NAND 



Quad 2-input 

Quad 2-input open collector o/p 
Triple 3-input 

Triple 3-input open collector o/p 
Dual 4-input 

Triple 3-input 
Quad 2-input 
Exclusive OR 
Quad 2-input 

Quad 2-input 

Quad 2-input open collector o/p 
Quad 2-input open collector o/p 
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NOR 



Schmitt 



Buffers 



Triple 3 -input 


7410 


Dual 4-input 


7420 


Dual 4-input open collector o/p 


7422 


Quad 2-input high voltage 


7426 


8-input 


7430 


^uao z-mput DUTTer 




Dual 2-input open collector o/p 


7438 


Dual 4-input buffer 


7440 


13-input 


74133 


Quad 2-input 


7402 


Dual 4-input 


744002 


Dual 4-input with strobe 


7425 


Triple 3 -input 


7427 


v^uao z-input DUTTer 




Quad 2-input butler 


7433 


Quad 2-input exclusive 


74266 


8-input 


744078 


Dual 4-input NAND 


7413 


Hex inverting 


7414 


Quad 2-input NAND 


74132 


-Invert 
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4-wide 


7454 


2-wide, 4-input 


7455 


4-2-3-2-input 


7464 


Hex 


744050 


Hex inverting 


744049 


Hex inverting 


7404 


Hex inverting open collector o/p 


7405 


Hex inverting open collector o/p 


7406 


Hex open collector o/p 


7407 


Hex inverting open collector o/p 


7416 


Quad 3-state active low enable 


74125 


Quad 3-state active high enable 


74126 


Hex 2-input NOR enable 


74365 


Hex inverting, 2-input NOR enable 


74366 


Hex 3-state 


74367 


Hex 3-state inverting 


74368 
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Line/bus, drivers/transceivers 

Quad line driver 

Octal buffer 3-state inverting 

Octal buffer 3-state 

Quad bus transceiver inverting 

Quad bus transceiver 

Quad bus transceiver, inverting 

Quad bus transceiver 

Octal buffer 3-state 

Octal bus transceiver 3-state 

Quad tridirectional transceiver true 

Quad tridirectional transceiver inverting 

Quad tridirectional transceiver 

Octal bus transceiver 

Octal bus transceiver 

Octal bus transceiver 

Octal, bi-directional transceiver 

with parity 

Octal buffer/line driver, inverting, 3-state o/p 
Octal, buffer/line drive, non -inverting, 3-state o/p 

Flip flops (bistables) 

D-type 

Dual edge triggered 
4-bit 

Hex with clear 

Inverting octal 

Quad with clear 

Octal 3-state 

Octal common enable 

Octal edge-triggered inverted outputs 

Hex 

Octal transparent latch 

Octal transparent latch inverted 



J-K 



AND gated positive edge triggered 

AND gated master slave 

Dual with clear 

Dual with preset and clear 

Dual with preset, common dear and clock 

Dual with dear 

Dual positive edge triggered preset and dear 
Dual negative edge triggered preset and clear 
Dual negative edge triggered preset 



74128 

74240 

74241 

74242 

74243 

741242 

741243 

74244 

74245 

74442 

74443 

74444 

74620 

74640 

74643 

74657 
74655 
74656 



7474 

7475 

74174 

74534 

74175 

74374 

74377 

74564 

74378 

74573 

74580 

7470 

7472 

7473 

7476 

7478 

74107 

74109 

74112 

74113 
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Dual negative edge triggered preset and clear 
Monostable multivibrators 
Single 

Dual retriggerable with clear 
Dual retriggerable/resettable 
Dual retriggerable 
Dual 

Latches 

Dual 4-bit addressable 
Inverting octal D-type 
4-bit to l-of-16 decoder 
8-bit addressable 
8-bit register with clear 
Quad 2-port register 
Octal 3 -state 

Octal transparent, inverted outputs 
Arithmetic functions 

4-bit full adder with carry 

4-bit magnitude comparator 

4-bit arithmetic logic unit 

4-bit arithmetic logic unit 

4-bit full adder with carry 

4x4 register file 3-state 

8-bit magnitude comparator 

8-bit magnitude comparator, totem-poie outputs 
Counters 

Decade up 

Divide by 12 

4-bit binary 

B.C.D asynchronous reset 

Binary asynchronous reset 

B.C.D synchronous reset 

Binary synchronous reset 

Binary up down synchronous 

Decade up down synchronous 

Binary up down synchronous with clear 

Decade presettable ripple 

4-bit presettable ripple 

Dual decade 

Dual 4-bit binary 

4-bit binary 

4-stage synchronous up/down 
Decade counter/divider 



74114 

74121 

74123 

744538 

74423 

74221 

74256 

74533 

744514 

74259 

74273 

74298 

74373 

74563 

7483A 

7485 

74181 

74381 

74283 

74670 

74682 

74688 

7490 

7492 

7493 

74160 

74161 

74162 

74163 

74191 

74192 

74193 

74196 

74197 

74390 

74393 

74669 

74169 

74417 
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4-bit binary 
12-bit binary 
14-bit binary 
Shift registers 



4- bi 

5- b 
8-b 
8-b 
4-b 
4-b 
4-b 
8-b 
8-b 
4-b 
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it serial in parallel out 
it parallel to serial 
it universal 
it parallel access 
it D-type 

it universal stage 3-state 
it universal stage 3-state 
it cascadable 
16-bit serial to parallel 
16-bit parallel to serial 
Quad. 2-part 
Encoders, decoders /drivers 
Decoders 

B.C.D.-decimal 
B.CD.-decimal driver 

B.C.D.-7-segment driver open collector o/p 
B.C.D.-7-segment driver 
B.C.D.-7-segment driver open collector o/p 
B.C.D.-to-7-segment latch/decoder/driver 
B .C. D.-to-7-segment latch/ decoder/driver 
De-multiplexer 

3- to-S line multiplexer 
Dual 2-to-4 line multiplexer 
B.C.D-decimal driver 
BCD-decimal driver 

4- to-16 line 
Dual l-of-4 

Dual 1 -of-4 open collector o/p 
Encoders multiplexers 

Octal priority encoder 8-to-3 

8-input multiplexer 

Dual 4-input multiplexer 

Quad 2-input multiplexer 

Quad 2-input multiplexer inverting 

Parity generator checker 9-bit odd/even 

Selector multiplexer 3-state 

Dual 4-input multiplexer 3-state 
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Quad 2-input multiplexer 3-state 74257 

Quad 2-input multiplexer 3-state inverting 74258 

Dual 4-input multiplexer inverting 74352 

Dual 4-input multiplexer 3-state inverting 74353 

Data selector mu Itiplexer tra n spa rent 743 54 

Data selector multiplexer 74356 

10-line decimal to 4-line B.C.D. 74147 
Miscellaneous 

Crystal oscillator 74321 

Voltage controlled oscillator 74625 

9-bit parity generator/checker 74280 



7410 



7411 



TTL pinouts 

7400 

v cc 

p FTt hti itti m m rn 



is? 



G lii Jj J j iVdrLH 



7402 



rri hi fTTi rni rT3i m nn 




I r* 1 =J 



i — — - 1 r 

lil UJ ill UU LU liJ LJ 



7404 







1 ...'A 1 ... 










1 t T T j1 1»T TIT 1* 


5 


T "7 H 



7406 



r^i rrs n?i nrt rni m m 




U Ui UJ 111 tU UJ U 
7408 



'cc 

r F3i Hi ,n m m 




7401 



m n n ft pi rn m 




7403 




u QJ uJ UJ UJ lil jJ 

7405 



*ni ^ m -n 




IU UJ lii dJ UJ Lii UJ 

7407 



"re 



pi rn rri. t n ? 



U U LJ LU LiJ LLT U 

7 409 



i 

UJ UJ lii L*J dJ LtTTi] — 1 



rni rrri^np rp rp 





U LU (Jl rii [*JLU 

G«d 



7413 



'cc 



rui r rn ffjn fy 




Lil LU UJ Lii 




TIT 



7415 




U UJ Uj U lil UJ UJ 

Gnd 

7420 



mi rm r rn htr 




U Lii UJ l±J LiJ lil UJ 
7422 




U lii UJ LJ LU ID LU 




U LU lit UJ Lil \*mr 



7414 




Lii UJ LiJ Lil UJ 

7418 




7421 



-GL-ER 



^ ^ ^ ■^LilL 




u UJ Ui Lit dl L&J UJ 

G»$ 



7425 




LJ LU lit lil liJ 111 UJ 



4 HHIWHfntPi 



7426 



to frg m\ tm ra mi re 




85 



Lj uJ Ul Lii a) Li! llJ 




S3 to to to to rn rn 



3 to to to to ijL£ 



utuj uj Hi uj uj w 



7427 7445 



74 




arm 

c 



7428 




7430 7448 



ffl n n n m 




J L 



rni rtii ra rn 



f C Lt tl/*»C**« D A 



UrU li n L lL tjj lJj t*t 

6*4 



7< 

im m mi m fw m ti 



I I 1 



i 



111 til UJ 12J lit uj l 

G 



7432 




7433 7451 



f*i to to fv* ? ? -T* . . 



! — *t 






.1 




!iJ 1 lH UJ uj uj uj Lii 

6^5 



r 




fTi r ryi ryi 




LiJ UJ UJ LU 

Gi*d 



7' 

pa m to i^njy m f 




D LU uJ 111 



7437 



(mi to rrr | *m nm t m 

4 



1 * 



] >- 1 



lil ill Hi UJ Uj oj UJ 



7438 7455 



to pt to to to fTi fp 



T TO TO Pfl fTl f 

El© 



tj ul uJ iiJ uJ uj uj 




HI Ui Ul LU LU LU Ui 



f* l . ^T V, nn to ryi 




LJ U) LJ UJ U U 



7440 



7442 7470 



7* 



to to to to 




U LU UJ 111 UJ tii UJ 



'cc 



^TOfr^rntfrnTOf^tTt 



era 



• i i J * t t *it 



TTTn W til lii Li 



LU LiJ UJ LiJ Lil Li! LU 

Cud 




u u u 



Gnd 




. f g=i — 

U UJ UJ ill uJ IsJ 



I 





™ ■■■■■■■■ -H r*lfiii *r f1flf1*fHi|[»ib'h|. 



74160 



74161 74180 



w fii «i « «'b it*' 



MA 



c< a » c e cn» 



ill ill linL iil lij ill l* 



l re a* en Jg A iUi 



JUULl,a„L 



V CC 



rn pp re* m v^ c 



' * c 1 



If §1 



SUM * 



tyiwrtc 

I I 1 IT 

ii dJ Lit \h 11 



J 




74181 



™ ™ ™ i T^fv? 

*i *i »i *3 *j * ' ^ h 



Si* 



[Oryx s^^ryr ] 
db iL iu ii ii ii" ii ^ Lnar 



Gad 



74162 



74163 74191 



Jl GC OO ci* 



TC OA 01 oc oo 
C* * • C D Ctf 



■i i i i I rr 

ETETXiJ U III UJ Qj til 

CM 



*c o* at oc ao ci* 

C* * I C CI* 



XXI 



J 



74164 



-EL 



UJ UJ UJ LD-UrUJ li! LlJ 

G** 
7416S 



m rn 





74169 

^fcc 



UiUiUJUiiiLUlaliJ 



74173 















J 


J 




tc o a 


t Q 


J o 




r pf 








i ' 




3 CEP 





































mi** 










A. 















74174 



'ct 




c* 

Ira 
o P 



He* 



&5S 



at] qg— at] 



LULaJUJLiJljJtiJUJLiJ 

g« 




UiliJlilLiJliJuJUJllj 

G« 



nn jin fui rig m m m rp 



3 - 



t j XT L I 



<iCC« •••• 



crurnr 



74193 



L iL iL ili A iii ' 'iii A J) ili -j 



74192 

w ib i a ra n n w m 



Of CU v» OC QO 



li UU UJ Iii 
74194 



m \m m i*t\ m tm m rji m r rni m m f^i p g j m 



• OH 
cov"» Cov«r 



■i IIII I I 

Ul til \h li" — 



Ltl LU UJ LI 



7419S 




74198 



f^i ryi rn m 



o t a ? Qj o 3 ck 



tL iliujiIjlijlJiLJUJ 



G»Ki 




7417S 741S7 



74221 



iHL fTii fnt pp rp m 




in rrt m poi m 




uj uJUJLiililliJLjUJ 



4y^l ^ 





i im ri n t~ t" r - M j 4 -r ■ ■ +* T *-i-k-i i-n niiiitiii'm 



74240 




In 111 111 im m m in i 



UJiijQjiyiiJliJulliJliJbjt 

EN * 



74241 




LjQiUiiiiiJULUUJi£JUJL5V 



742S8 

raran^rararuirarri ssi rra fai fT 



SfUCt 



|AqA, Q A B | 1 B 



ill Uj l£j Jj w ilTiir'uj 



n i 7 7 



A00MS3 



L**Cm OUT-UTS 



INPUTS 

*0*t 6i d ? Q 3 



UniTdi ill iL iL i! 



uruj 



74242 



74243 



sa Ft s?i rn n\ mi i»t i pi m fii fn 

V 




Uj m uj dj iL uj lu 



74266 




7437! 



rrm 



Q, H G 0| flj F I Q< 
Mil CKM 



LUibLUUJiiiiijujiiiuFi^t 



74244 



74245 



TOP 



>f f f Y { 

lilulliJliiUJiiJUJViiiiJcii 

{ft, G«* DIRECTION 




74251 



74253 



4 i » * * fl 



1 



I 



lulLlLlLlLlLIili' 

G«* 




74280 



'LI. 



fin r nn ff| rey nri 



'* U 'j 



>8 '7 



h *0 
'* *3 



7428: 



hp ffii rni ra m 



Hi m u Ll) UJ l*J u 



74298 




uj lu uj 111 lii III UJ 

7429* 



ULLLJri 

. O t O c Q e 



****** must 



.rr I l LL-y-j 



LLi liT uJ QJ LiJ iii UJ UJ 




L lL lii ill 1*1 ill li 



1 ijjiilLlJlljLii ljjlljtlJ i jjgji 



5*0 



74266 



74257 



"cc 



ra to >oi fta fryr rp 




ill UJ UJ UJ 



h til ill ii 



n»r re r r ira rni 171 



F4 



c 



• 



MilCT 



l!j dj iLi iL 1 3 



4*0 



] 



Oj ill dj lLi dmr 



74321 



7432. 



M 



i r 



7 < * 

1 till ll|> i 4 



F' 



I 



I 



sararaiiaiaBararaEapi 



GTaTTII LiJ LU UU UJ IjU ' UJliJliJliiyy^aiiliJI!Si 



1 It ill ill r«[ j'ii 



I 



& 



74352 74353 

v cc *cc 





" iL yj dj lL ijj uj di ui 1 1 iiiui ui Jj iIj di ijj ui 

God 



74354 



74356 



U 1 '-' 



J_L 



J[ [ OArAiNWilsuiCTtcDNi 



i«0l 



f 



O 



I 1 



JLL 



1 OAT* ^irrsUKKTCONfi&t 



\n bJ i±j uj uj i*i gt HjiLiLiIjlLlL ijiL iL 0" 



7436S 



74366 





dtuj lir di lL lirumr 



74367 



urunir 

74368 









fa 1*1 



C IH 



)J i ' j ill Ttr f rtV 



t*4 



Cud <*» 



74373 



PI Gl El R ERJyUvLR 



Of fll M 


0* 


a* 


91 


04 04 










ffefcftU 


G0 DC 




aj 


Si 


OJ OJ 



A ill iliiij ill iir A dj dm 

Cnil 



-& Fj^L y fyl F*l fjq y [yl F?i R 



0> CM 








04 


□+ 












c« 


a* do 


o< 


*^ 


«w a' 


DJ 


Ol 



TJllrdllijllllillLlinllS" 



74377 

\:c ctOC« 



74378 



] 




Ll)OJkJl£jLJlDUJl£j|iJLaJ 



JOt * t 04 • 
IN 



f7 



74381 



£*4 



T3 



rii ili 



Jj lil til 111 LlJ ill til 

61* 



) 



74390 

ai?Lf"l r, L rjl fyl Tyl frl nn , rara rei^ra^nam 

Ipjf^o A J, A 63 



A i *i *o *o s $ t Sj *o f t 



1 



iJUUUUbiLJLiJlijy 

74393 



fn^ fTn nn rrn m 



UJ UJ 



mm ° C CK t .O, 0, } i 

cnjj uj u/ lij unsr 



Snd 

74395 



L_L 



c r a a. <i «i 



MM 



1 T 



Q, Q ? C 3 



Li. Lil LU 'if li Ij 



T2T 

Gn4 



1-^1 CUM 



4 J 11 



t C 







I 



Lil UJ LU U 



74399 



LU ui UJ 
74423 



3d I* »« <h Q c C# 



LiJUJUJuJlilliJUJUJ 



n 

ClR 
I 



I 



cm 



is 



uTQ Ui UJ 111 LsJ unij 



74374 74442, 443. 444 



Vcc 

ilMlll 1 



« * uo [So 

Mi i * O M7 M\ O f# IM 



lilt I 1 ITT 

□ lii tij l*J lin*J lil lil liJ CS 



>NI is-4*aj ^ 



ttllM ii Hi H II 1 1 il I liit^t^Mnntn-i n rTf'T' 



74533 

10 to 

f&i F*\ F*\ i" 




output «« *o *o a w » -e «o fi(ld 

CONTftOi 

74534 

n CLOCK 

R R P R P R Q R R R 



0uT?yf *5 <e k> 15 w >o *s J3 Q ftjJ 
CONTROL 

74SS3 




LJlUUJLJlUliJUlijiJt£J 

«*0 JO W « V) *C f3*C ni j 

74S64 

V CC *fi ~ HI HI *T> ^, r t * 



UULJUhJliiUUIUbl 

^ JO JO 40)0*0 'O 4© 



74573 



'cc 




74580 



'cc 



oe oi u o* Oi o* m oj 



M D* o; M (M M M 0' 



iiilj iLiL iLii iLiIj d/g 



74620 



'cc 



3r 



*-*.ft ft, ft, ft, ft 4 i $ 
t***M ft? 



*0 ** *? *j A* 

. [ ' f r ? i t rrr 

TSriil lil dj lif liXQJ 111 13J CiJ 



i4 it 




CDHfSOL 



3 - - 



•tew? ,i 



God S*d 



_ iL di iL f uTui 1 



CON F AOL 



74640 

v cc it 



V cc £nd 



74643 




aiijLiJUJUJliJLiJiiJliJbl 



Olfl 



74655 




H K^fctf H »• K mi H Mi M h 




_ U U bi U U Id W U bj 

Cud 01 A Cftd 



vrc° E :'rv;^?o o, o ? o^ r 4 s; 5; sn 




•MINIM 

00 Qt oj 0) Q* 0% Oft Of 



Qg 0» OJ &J g« Ot 0* Q' 



j Ji iL il* i! 



I 



udjUJLAJLiJ!iJl2JWl*J£g 



Cnd 



7457( 

v <r »0 ?0 Jil 40 SO 60 70 |Q c f 



_ uuuuuuijubji; 

fi5 51 10 n 30 40 50 $0 ,'0 30 5 



UUUUUUUUUbiLJLi] 

oi } Qt^'V 'o 'i 'j h U *s U <t c*d 
74656 

VccOlj^-^Oo Oi 7 * 3 0< 0* 6 0, 




oe, o£,**r* * T » '? g j u «5 <t ^ 



q^«HfpH^il'L I 'l.dl4.JJ+r>4b'+mi'l + rtTll 



744060 



744075 



'oo 



ua rn m rn f 



n fi Poi m 



09 07 08 






* CK 
04 CM 03 


01? 0t3 OS 



*5S 



V, 



00 



ra m fTt n hi rn rp 



3 



111 UJ UJ LU Lil LaJ U 




744511 



'do 



rei w m r F7i r n pi 



C t U *' 



C U P i r»r p « 






m 



LJ UJ UJ L*J UJ 



UJ Hi 



744514 



'oo 



Oi 03ft 



ST Qi 02° 



bH 

c 



i I 111 I 'I 

JiNH OiO On 55 09 Qw 0» 



QiS Qi? CU 



Q? Q6 OS 



tl 



T 



Q3 Q 



ITT 



LJUJulUJljyUJLljuJLilLjiiJLJ 



744538 (l _ H tH _ L 

TRIG) TRIG! 
v 00 C C « . 6 A 

ip pt> p?» m i 



'00 



744543 



Tl«l(HSiCj.tAn 



1 




r 



Ui 



S o 




HJUJLUUJWLlIULi 

C OH 8 A 

(L-H {H-L 
TRIG) TRIG) 



3 r sf 



* d c 



Oi 



8 D A n»i 



UUUJLJJULiiUU 



CMOS data 

Selection by device number 

Device Descri ptio n 

4000 Dual 3-input NOR gate plus Inverter 

4001 Quad 2-input NOR Gate 

4002 Dual 4-input NOR Gate 

4006 18-Stage Static Shift Register 

4007 Dual Complementary Pair Plus Inverter 

4008 4-Bit full Adder with Parallel Carry 

4009 Hex Butler/Converter (Inverting) 

4010 Hex Buffer/Converter (Non-Inverting) 

4011 Quad 2-Input NAND Gate 

4012 Dual 4-Input NAND Gate 

4013 Dual D Flip-Flop with Set/Reset 

4014 8-Stage Static Shift Register 

4015 Dual 4-Stage Static Shift Register 

4016 Quad Bilateral Switch 

4017 Decade Counter/Divider 

4018 Presettable Divide-By-N Counter 

4019 Quad AND-OR Select Gate 

4020 14-Stage Binary Ripple Counter 

4021 8-Stage Static Shift Register 

4022 Divide-by-B Counter/Divider 

4023 Triple 3-Input NAND Gate 

4024 7-Stage Binary Counter 

4025 Triple 3-Input NOR Gate 

4026 Decade Counter/Divider 

4027 Dual J-K Master Slave Flip-Flop 

4028 BCD-to-Decimal Decoder 

4029 Presettable Up/ Down Counter 

4030 Quad Exclusive-OR Gate 
4032 Triple Serial Adder 

4035 4-Stage Parallel IN/OUT Shift Register 

4038 Triple Serial Adder 

4040 12/Stage Binary Ripple Counter 

4042 Quad Clocked D' Latch 

4043 Quad, 3-state R-S Latch 

4044 Quad, 3-state R-S Latch 

4046 Micropower Phase-Locked Loop 

4047 Multivibrator, Astable/Monostable 

4049 Hex Butler/Converter (Inverting) 

4050 Hex Buffer/Converter (Non-Inverting) 



Description 

Single 8-Channel Multiplexer 

Differential 4-Channel Multiplexer 

Triple, 2-input Analogue Multiplexer 

4-Line Liquid Crystal Display Driver 

BCD-7-Segment Decoder/Driver 

Programmable Divide-by-N Counter 

14-Stage Counter and Oscillator 

256-Word X 1-Bit Static Ram 

Quad Bilateral Switch 

8-Input NAND Gate 

Hex Inverter 

Quad Exclusive OR Gate 

Quad 2-Input OR Gate 

Dual. 4-input OR Gate 

Triple. - x nut AND Gate 

Triple OR Gate 

Quad, 3 D Register 

Quad Exclusive NOR Gate 

8-input NOR Gate 

Quad 2-Input AND Gate 

Dual 4-Input AND Gate 

Dual 2-Wide 2-Input AOI Gate 

Expendable 4-Wide 2-Input AOI Gate 

Quad 2-Input NAND Schmitt Trigger 

8-stage Shift Register, with Storage 

8-Bit Addressable Latch 

Hex, Inverting Schmitt Buffers 

Asynchronous Decade Counter with Clear 

Asynchronous 4-bit Binary Counter with Clear 

Synchronous Decade Counter with Clear 

Synchronous 4-bit Binary Counter with Clear 

Strobed Hex Inverting Butter 

Dual 4-bit Latch 

BCD UP DOWN Counter 

BCD-to-Segment Decoder Driver 

8-channel Data Selector 

BCD-to-7-seg merit Latch Driver 

1 to 16 Decoder (Output High) 

1 to 16 Decoder (Output Low) 

Binary UP DOWN Counter 

Dual BCD UP Counter 

Quad, 2-input Multiplexer 
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Device 


Description 


4520 


Dual 4-bit Binary Counter 


4521 


24-stage Frequency Divider 


4522 


BCD Programmable Divider 


4526 


Binary Programmable Divider 


4527 


BCD Rate Multiplier 


4528 


Dual Retnggerable Monostaoie 


4529 


Dual 4-cnannel Analogue oeiecior 


4530 


Dual 5-bit Majority Gate 


4531 


12-bit Parity Tree 


4532 


8-bit Priority Encoder 


A iBBM ^Bk ^BV. 

4536 


Programmable Timer 


& 

4538 


Dual Monostabie MuitiviDrator 


4539 


Dual 4-bit Multiplexer 


4541 


Programmable Timer 


4543 


BCD-to-7-segment Latcnea lcu unver 


4551 


Quad 2-mput Analogue Multiplexer 


^ ^™ 

4553 


3-digit BCD Counter 


4554 


2x2 Binary Multiplier 


4556 


Dual Binary to l -ui-^t uecoaer 


4560 


BCD Adder 


4561 


9 s Complementer 


4566 


Timebase Generator 


4580 


4x4 Multiport Register 


A BBB» _J 

4581 


4-bit Arithmetic Logic unit 


_ Jk. -bSl 

4582 


Carry Look Ahead 4-bit Nagnituae 


^ ««b«» ■■tkh 

4583 


Dual Schmitt Gates 


j BBBB: ^BBjp 

4585 


4-bit Magnitude comparator 


4597 


8-bit 3-state Bus Latch 


4598 


8-bit 3-state Bus Latch 


4599 


8-bit Addressable Latch 


45100 


4x4 Crosspoint Switch 



Selection by function 
Gates 

AND 

Triple 3 -input 
Quad 2-input 

OR 

Quad 2-input 
Dual 4-input 
Triple 3-input 
Exclusive OR 



NAND 



NOR 



Quad 2-input 

Quad 2-input 
Dual 4-input 
Triple 3 -input 
8-input 



Dual D-type 
Dual-K 
Quad latch 



Dual 4-bit iatcl 



Counters 

decade divider 
divide by n 
14-bit binary 
Octal divider 
7-stage binary 



r ^y^j £f ^ 



4070 

4011 
4012 
4023 
4068 



4001 
4002 
4025 
4078 



4077 



Quad 2-input 
Dual 4-input 
Triple 3-input 
8-input 
Exclusive NOR 

Quad 2-input 

Schmitt 

Quad 2-input NAND 4093 
Hex inverting 
Dual 

Majority 

Dual 5-bit 

Buffers 

Hex inverting 
Hex 

Hex inverting 



40106 
4583 

4530 

4049 
4050 
4069 



Strobed Hex inverting 4502 
Flip-flops (bistables) 



4013 
4027 
4042 



Quad P-S latch 3-state 4043 

Quad P-S latch 3-state 4044 

Quad D register 3-state 4076 

8-bit addressable latch 4099 



4508 



4x4 multiport register 4580 

8-bit bus iatch 3-state 4597 

8-bit bus latch 3-state 4598 

8-bit addressable latch 4599 



4017 
4018 
4020 
4022 
4024 
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Presettable binary BCD. up/down 4029 



12-bit binary 
14-bit binary 
Decade async. 



4040 
4060 
4160 



4-bit binary async. dear 4161 

Decade sync, clear 4162 

4-bit binary sync, clear 4163 

BCD up down 4510 

Binary up down 4516 

Dual BCD up 4518 

Dual 4-bit binary 4520 

24-stage f req uency d i vider 4521 

BCD programmable divider 4522 

Binary programmable divider 4526 



3- digit BCD 
Shift r e gj s ters 

8-bit 

Dual 4-bit 
8-bit 

4- bit FIFO 



4553 

4014 
4015 
4021 
4035 



8-stage with storage 4094 
Enco(| erS/ decoders/ drivers 

Decodes 



BCD-decimal, binary-octal 


4028 


BCD-7-segment latch driver 


4511 


BCD-7-segment latch driver 


4513 


4-bit latch, 4-to-16 line 


4514 


4-bit latch, 4-to-16 line inverted outputs 


4515 


BCD-7-segment latched LCD driver 


4543 


Dual binary to l-of-4 
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High-level input current. 
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